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INNOVATION  is  In! 

"OVER"  is  Out! 


1-800-999-9877 


the 


W21AT 


ICOM's  1993  product  line  is  going  to  be  one  innovation  after  another.  To  keep  up  with  the 
breakthroughs,  you'll  need  the  I-COM  LINE:  your  hotline  for  new  radio  info.  Use  it  now 

for  the  latest  on  the  W21  AT,  featuring  dazzling  duplex  operation! 


The  NEW!  I-COM  LINE 

Telephone  Based  Information! 

OurLCOM  LFNE  is  free,  it's  fun.  and 
it's  the  best  way  ever  of  making  intelli- 
gent radio  buying  decisions. 

Here  s  all  you  do: 

!.  Dial  1-800-999-9877 

2,  Leave  your  name,  address,  and  the 
name  of  the  product  you're  interested  in- 
in  this  case,  the  W21  AT. 

Within  24  hours,  well  send  you  REAL 
info  about  the  W2  L AT:  how  and  why  it 
was  designed,  spec  sheets,  field  tests, 
reviews  -  everything  you  need  to  decide 
if  this  is  the  radio  for  you. 

Give  it  a  try!  See  how  easy  it  is  to 
communicate  with  the  world  leader  in 
amateur  radio  communications. 

I-COM  LINE:  uniquely  ICOM! 


The  NEW!  IC-W2IAT 

Telephone  Style  Innovation! 

Full-duplex  operation  has  always  been  pos- 
sible, but  not  very  practical. 

LCOMs  changed  all  that.  The  W21AT  is 
the  first  and  only  handheld  to  give  you  full 
duplex  that  works  like  a  telephone. 

"Over"  is  over! 

We  added  a  second  microphone,  unique 
electronics,  and  wrapped  it  in  the  sleekest  body 
ever.  The  W2 1  AT  looks  as  good  as  it  performs. 

We  added  Single  Band  Dual  Receive 
(receive  2  signals  on  the  same  band  simulta- 
neously), and  Cross  Band  Repeat  (receive  a 
signal  on  one  band,  retransmit  it  on  another). 

And  "smart"  memory  for  easy  recall  of 
preset  functions. 

And  automatic  sensing  that  matches  ouiput 
power  to  incoming  signal  strength  to  extend 
your  on-air  time.  And  more! 

How  much  more?  Call  the  I-COM  LINE! 

The  IC-W21AT:  uniquely  ICOM! 
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ATHm  -  BAR  GRAPH     FREQUENCY     COUNTERS 

Check  out  the  ALL  NEW   ATH-1S  ...it's  FAST  I 


The  ATH-1B  can  ACCURATELY  READ  an  input  signal,  DISPLAY  the  frequency 
and  AUTOMATICALLY  switch  to  HOLD  status,  in  less  than  8%  of  a  second  II 


ATH™  •  AUTO  TRIGGER  &  HOLD 

ONE-SHOT  ATH"  OPTION 
AUTOMATIC  CLEAN  DROPOUT 
800%  FASTER  RESPONSE  TIME 
ULTRA  BRIGHT  LED  DIGITS 
MAXIMIZED  SENSITIVITY  <1mV  typ 

3  to  5  HOUR  NI-CADs  STANDARD 
BATTERY  CHARGE  INDICATOR 

4  GHZ  -  2  INCH  LED  BAR  GRAPH 
2  RANGES  -  6  FAST  GATE  TIMES 
1  PPM  TCXO  STANDARD 
HIGH  STAB  0.2PPM  TCXO  OPTION 
MANUAL  HOLD  FUNCTION 
BLANK  DISPLAY  FUNCTION 
9-12V  AUTO-POLARITY  PWR  JACK 

StmrCab"  ALUMINUM  CABINET 
1  YEAR  LIMITED  WARRANTY 


MADE  IN  USA 


ATH     refers  to  our  exclusive  new  AUTOMATIC  TRIGGER  &  HOLD  circuit  with 

AUTOMATIC  CLEAN  DROPOUT.  With  ATH1*  you  can  say  goodbye  to  almost  all 
of  that  annoying  random  counting  and  the  false  readings  we  have  become 
accustomed  to  when  using  portable  counters.  The  model  ath-w  is  an  ULTRA 
HIGH  SENSITIVITY,  1  MHz  to  1500  MHz  frequency  counter  with  an  INTEGRATED 
BAR  GRAPH  circuit  which  Instantiy  displays  the  signal  strength  of  an  input  signal 
from  <  1  MHz  to  over  4  GHz.  When  the  ATHm  feature  is  used,  the  counter 
displays  the  last  readable  signal  received.  It  automatically  triggers  on  a  readable 
signal  and  automatically  switches  to  the  "hold'  status  when  the  signal  dissapears. 
Because  of  AUTO  TRIGGERING,  the  first  reading  is  correct  If  the  signal  stops  in 
the  middle  of  a  sample  or  gate  time,  the  last  complete  accurate  reading  will  be 
displayed  and  the  unit  switched  back  to  "HOLD"  status,  hence  the  AUTOMATIC 
CLEAN  DROPOUT  prevents  the  display  of  erroneous  data,  all  this  is  done 
automatically,  with  hands  free  operation  -  and  it  works  great  Ml 
We  are  further  responding  to  user  requests  by  offering  a  ONE-SHOT  ATH79 
option.  This  consists  of  a  ONE-SHOT  select  switch,  a  push  button  RESET  switch 
and  two  LED  indicators  alt  located  on  the  top  of  the  counter  (not  shown).   When 
this  function  is  used,  the  first  readable  signal  that  triggers  the  counter  will  be  held 
on  the  display  until  manually  reset.  One  push  of  the  reset  button  will  reset  the 
display  to  zeros  and  enable  the  one-shot  circuit  again.  The  display  can  be  blanked 
or  turned  off  pending  the  auto  triggering  from  an  input  signal,  which  also  saves 
power  under  battery  operation. 

RESPONSE  TIME,  defined  as  the  time  from  the  beginning  of  the  input  signal  to  a 
stable,  accurate,  readable  display,  has  been  dramatically  speeded  up.  The 
RESPONSE  TIME  is  actually  800%  faster  than  previous  models  and  if  you 
consider  not  having  to  manually  throw  the  hold  switch,  at  just  the  right  time,  the 
ath-w  is  functionally  the  fastest  counter  you  can  buy  II 


SAY  GOOD-BYE 

TO  RANDOM 

COUNTING  & 

FALSE  READINGS 


SIZE:4*Hx3.5"Wx1"D 

#ATH-1H      FREQUENCY  COUNTER 

WITH  NKJADs  a  110VAC  ADP 
FACTORY  INSTALLED  OPTIONS: 

#0/S-ATH-15          ONE-SHOT  ATH'" 

$235. 
40. 

#HSTB-15               HIGH  STAB  TCXO  0-2ppm 

100. 

ACCESSORIES: 

#CC-90                    BLACK  VINYL  ZIPPER  CASE 
rTA-90                    TELESCOPING  BNC  ANTENNA 
#P-110                     PROBE,  200  MHZ,  1X-10X 
#M2071C                 CABLE  FOR  MFJ~207/2G8 

12. 
12. 
39. 
10. 

CHECK  IT  OUT.  . .  BEFORE  YOU  BUY  A  COUNTER 

Does  Bar  Graph  give  INSTANT  readings  or  3  gate  times  delayed? 

Does  Bar  Graph  work  on  every  range?  Over  2  GHz7  With  HOLD  on? 

Does  HOLD  switch  CHANGE  the  GATE  selection  when  turned  off? 

Does  unit  SELF-OS&LLATE  -  random  count  with  no  input  signal? 

How  many  switches  needed  to  select  range?  Gate  times  per  range? 

How  long  does  unit  operate  with  batteries?   One  hour? 
NO  PROBLEM  with  a  BTARTEK  POCKET  COUNTERM  11 


ALL  MODELS 

IN  STOCK 

WE  SHIP 

SAME  DAY  I 


Orders  &  Information 

305-561-2211 

Orders  only 

800-638-8050 

FAX  305-561-9133 


MasterCard 


INTERNATIONAL  INC 


398  NE  38th  St..  Ft.  Lauderdale,  FL  33334 


TERMS:  Shippkig-handiing  charges  for  Florida  add  $4  +  tax, 
US  &  Canada  add  546  ($4  min  *  $10  max),  others  add  15%  of 
total,  COD  fee  $4.  VISA,  MC  or  DISCOVER  accepted.  Prices 
&  opacifications  subject  to  change  without  notice  or  obligation. 
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UCING  THE  HIGH  PERFORMANCE  500  MHZ 


SPECTRUM  ANALYZER  SCOPE  ADAPTOI 

TURN  ANY  SCOPE  INTO  A  FULL  FUNCTION  SPECTRUM  ANALYZER 


•  2   MHZ  TO  >600MHZ 

•  80  dB  ON  SCREEN 

•  -HOdBm  SENSITIVITY 

•  0  -  50  dB  ATTENUATOR 

•  DC  -  600  MHZ  DISPERSION 

•  1  YEAR  WARRANTY 


MADE  IN  THE  USA 

$549.95 

SUGGESTED  LIST  PRICE  $695*95 

PLUS 

EARLY  BIRD  DISCOUNTS 

SAVE  UP  TO  $250  VALUE 


QUALITY  -  PERFORMANCE  -  VALUE  -  FACTORY  ASSEMBLED 


A  MUST  FOR  EVERY  SHOP: 
The  SA50G  Spectrum  Analyzer  Scope 
Adaptor  works  with  any  Oscilloscope.,. 
Just  one  connection  to  the  Vertical  and 
Trigger  inputs  and  your  scope  becomes  a 
full  function  Spectrum  Analyzer*,, Use 
the  SA500  as  a  Pan  Adaptor... Tune  up 
an  HT  Radio... Tune  Filters,  Duplexers, 
Cavities,  Mixers  and  Receivers... Check 
RF  Cables,  RF  Amps,  RF  Connectors, 
Antenna  Systems... Evaluate  all  RF  based 
Systems... All  this  in  one  simple  to  use 
law  cost  instrument  the  SA500  Scope 
adaptor  will  compliment  any  Ham  Shack, 
Radio  Service  Shop,  RF  Lab  or  EMI 
Test  Lab. 

EASY  TO  USE  AND  HOOK  UP: 

The  FTC  SA500  Analyzer  Scope  Adaptor 
provides  unsurpassed  performance,  with 
just  half  a  dozen  easy  to  operate  controls 


and  only  two  simple  connections  to  your 
scope. ..  you  will  be  on  line  in  no 
time.. .even  if  you  have  never  used  a 
Spectrum  Analyzer  before. 

FEATURES. .  .FEATURES: 

The  Baseline  Clipper  controls  the  low 
end  signal  to  noise  ratio.  The  Video 
Filter  rejects  high  freq.  noise.  0  to  -  40 
dB  adjustable  input  Attenuator...  The 
variable  Dispersion  control  provides  full 
screen  signal  displays  from  DC  to 
600MHZ...  The  eleven  position  Center 
Frequency  select  switch  and  ten  turn 
Fine  Tune  control,  combined  with  Opt.  1 
50  MHZ  Marker  Generator  makes 
accurate  frequency  identification  easy 
with  the  SA500.,.  The  DC  to  600  MHZ 
dispersion  control  allows  full  SO  dB  on 
screen  dynamic  range  without 
degradation  of  the  vertical  signal, 


PERFORMANCE  and  LOW  COST: 

The  SA500  Spectrum  Analyzer  Scope 
Adaptor  utilizes  ITC's  Proprietary  Log 
Amplifier,  which  provides  -110  dBm 
sensitivity  (.7  microvolts)  and  80  dB  on 
screen  dynamic  range*..  Features  only 
found  on  Analyzers  costing  thousands  of 
dollars  more. . . .  Now,  you  can  have  all 
these  features  when  combined  with  any 
scope  without  spending  a  small  fortune 
and  you  don't  have  to  settle  for  a  tried  old 
boat  anchor  from  the  local  swap  meet. . . 
Now,  you  get  full  use  of  your  scope  when 
combined  with  a  SA500  Spectrum 
Analyzer  Scope  Adaptor,   Not  a  Kit. 
100%  factory  assembled.   Full  I  year 
warranty.  MADE  IN  THE  USA.  If  you 
have  been  waiting  for  a  low  cost  high 
performance  Spectrum  Analyzer  at  an 
affordable  price  buy  today  and  take 
advantage  of  ITCs  introductory  offer. 


MODEL  SA500  SCOPE  ADAPTOR  « list  price  $695.95  INTRODUCTORY  PRICE  $549.95 

Opt.  1    50  MHZ  Marker  generator,.*  list  price  $200.00  call  FOR  early  bird    SPECIAL 
Opt.  3    +  /-  5KHZ  narrowband  filter.,  list  price  $450.00  INTRODUCTORY  PRICE  $300*00 


Teloscopk  21"  flexible  right  angle  antenna price 


95 


SPECIAL  INTRODUCTORY  OFFER  CALL  1-800-232-3501   TO  ORDER  OR  INFORMATION 

ALL  PRICES  AND  SPECIHCATIONS  AKE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  OR  OBLIGATION.  WCr  VISA,  AH.   DISCOVER,  CHECK  r  MONEY  ORDER  OK. 

PRICES  FOB,  Newport  Beach  CA.   (USA).  CA,  RESIDENTS  PLEASE  ADD  SALES  TAX  .   DEALER  INQUIRES  WELCOME, 

Distributed  By  Navtec  1303  Avocada  Ave.,  Suite  193  Newport  Beach,  CA  92660    714-552-1469  FAX  714-721-808: 
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EVER  SA  Y  DIE 


Wayne  Green  W2NSD/1 


Another  Bummer 

A  letter  from  KHGCOY  mentioned 
the  military  being  a  supporter  of  ama- 
teur radio  as  a  way  to  preserve  fre- 
quencies for  their  use  in  time  of  war 
Yep,  that  was  one  of  the  unstated  ben- 
efits of  amateur  radio  back  when  I  was 
a  whipper-snapper  .  .  .  back  when  ( 
still  had  mora  hair  on  my  head  than  on 
my  chest,  Well,  both  war  and  technol- 
ogy have  changed  so,  far"s  I  can  see, 
this  is  just  another  retic  of  the  past. 

Sure,  when  WWI)  came  along  and 
we  got  whomped  at  Pearl  Harbor,  we 
had  to  start  almost  from  scratch  and 
buHd  an  army  and  navy ;  complete  with 
communications.  Lordy,  when  I  report- 
ed aboard  my  submarine  in  1943  one 
of  the  two  radios  we  depended  on 
was  stilt  a  1920s-vintage  TRF  set. 
That's  right,  from  before  the  super- 
heterodyne! And  when  I  woifced  for  a 
few  months  for  G.E.  in  Schenectady 
(before  joining  the  Navy)  making 
portable  transmitters  for  the  Army,  the 
design  had  been  finalized  In  1935.  I 
couldn't  believe  how  out-of-date  the 
stuff  was  we  were  building.  Apparently 
no  one  had  made  any  plans  for  pursu- 
ing a  warh  so  they  had  to  go  with  what- 
ever they'd  been  making  several  years 
earlier. 

Roosevelt  quivered  with  rage  when 
the  Japanese  bombed  Pearl  Harbor. 
His  rage  should  have  been  with  his  in- 
telligence people  and  our  military  for 
being  asleep,  not  the  Japanese,  who 
did  exactly  the  right  thing.  They 
knocked  us  for  a  loop  and  quickly 
spread  out  all  through  key  areas  of 
Asia.  The  Japanese  high  command 
wanted  to  stop  us  up  front,  grab  a 
bunch  of  badly  wanted  territory,  and 
then  sign  a  peace  treaty  which  would 
let  them  hold  everything  they'd  con- 
quered. They  misjudged  our  dudgeon. 
We  then  went  ahead  and  gradually 
ou Hn vented  them  in  radar,  out- pro* 
duced  them  in  weapons,  and  ground 
them  down.  The  atomic  bomb  was  just 
the  capping  high-lech  blow, 

tn  those  days  we  needed  the  ham 
bands  lor  military  communications.  O! 
course  we  had  a  couple  years  in 
which  to  invent  and  build  our  eiectron- 
ics  and  communications  systems .  War 
is  completely  different  now.  The  Per- 
sian Gulf  war  lasted  a  few  days,  not 
four  years.  Communications  systems 
for  war  use  these  days  have  to  be  In- 
tegrated into  weapons  systems.  They 
have  to  have  been  in  operation  for  a 
long  time  so  the  bugs  will  have  been 
worked  out  Whatever  radio  frequen- 
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cles  the  military  need  today  for  any 
wars  we  can  imagine  are  at  ready  in 
full  use. 

The  military  are  In  no  more  need  of 
a  bunch  of  ham  bands  than  they  are  of 
a  bunch  of  fat  old  men  to  draft  as  op- 
erators. In  the  1940s  our  average  age 
was  in  the  low  30s1  with  30%  of  all 
new  hams  being  teenagers.  This  is 
why  80%  of  all  licensed  hams  were 
drafted  into  the  military  during  WWII. 
And  we  did  indeed  make  a  big  differ- 
ence I  joined  the  Navy  in  1942  and 
breezed  through  their  electronics 
school  in  nine  months,  emefging  as  a 
radio,  radar  and  sonar  expert.  I  had 
the  option  of  working  in  a  research  lab 
in  Washington  or  going  to  sea.  I  chose 
submarines  and  as  a  result  had  a 
bunch  of  exerting  adventures. 

Today's  communications  equipment 
is  completely  packaged.  The  frequen- 
cies are  built  in,  complete  with  the  se- 
curity systems.  We  don't  need  opera- 
tors to  copy  CW  anymore.  We  don't 
even  need  technicians  to  repair  bro- 
ken equipment  in  the  field.  If  it  breaks, 
a  module  is  substituted  or  else  the 
whole  unit  is  replaced.  How  many 
hams  do  you  know  who  service  their 
solid-state  synthesized  rigs  when  they 
go  blooey?  We  send  'em  back  for  fac- 
tory service. 

The  military  have  no  use  these 
days  for  hams  for  anything.  They  don't 
even  need  our  bands  anymore. 

There's  a  great  controversy  over 
what  role  our  military  should  be 
geared  to  play  in  the  future.  Are 
we  going  to  let  our  media  suck  us 
into  one  adventure  after  another  on 
the  basis  of  our  heart  strings  being 
pulled?  ts  this  what  we  want  to  spend 


a  good  part  of  our  tax  money  doing? 

We're  In  Somalia  now,  The  pres- 
sure is  on  to  get  into  the  Serbian 
mess.  Hussein  and  the  Kurds  are  at  it 
again.  Then  we'll  be  worrying  about 
the  extermination  of  zillions  In  south- 
ern Sudan.  And  further  killing  in 
Ethiopia.  We're  already  faced  with  a 
growing  interest  by  Muslim  fundamen- 
talists in  killing  us  infidels  in  around  50 
countries,  I  loved  rt  when  the  Soma  lis 
we  were  trying  to  save  from  starvation 
stoned  us  for  being  Christians.  Our 
media  can  have  a  ball  getting  us  in- 
volved in  endless  messes.  Maybe  we 
should  go  into  India  and  pacify  the 
Muslims  and  Hindus,  who've  been 
killing  each  other  for  generations.  How 
about  the  terrible  mess  in  Burma, 
which  I've  visited  and  seen  first  hand? 
And  the  genocide  in  Timor?  Sri  Lan- 
ka? Chad?  What  about  the  native  R- 
jians  who  want  to  kill  the  Indians?  The 
Azerbaijan  is  want  to  kill  I  he  Armenians 
and  vice  versa.  How  soon  can  we  get 
Tom  Brokaw  into  the  breach? 

Now  that  we've  beat  communism, 
all  that's  left  is  to  whip  the  rest  of  the 
world  into  submission.  But  the  one 
thing  we're  not  going  to  need  Is  any  of 
our  ham  bands. 

What's  Cooking? 

If  you  want  to  live  to  be  70  and  take 
advantage  of  the  free  skiing  us  septu- 
agenarians enjoy r  not  to  mention  get- 
ting those  full  Social  Security  pay- 
ments, even  if  you're  stilJ  working, 
you're  going  to  wanl  to  have  stopped 
smoking  early  on.  taken  it  easy  on  the 
beer,  and  kept  your  weight  down.  The 
next  time  you1  re  wandering  around  at 
the  Dayton  Hamvention,  just  take  a 
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look  at  how  many  tons  of  hamfat  you 
see  waddfing  around.  Tsk. 

There  are  plenty  of  great  things  you 
can  cook  which  will  help  keep  your 
weight  down,  things  which  you  can 
whip  up  in  minutes.  For  instance, 
there's  Uncfe  Wayne's  Onion  Slumgui- 
lion,  which  I  guarantee  you'll  love.  And 
it  onfy  takes  maybe  10  minutes  from 
start  to  finish. 

You  dice  up  a  3*  onion,  slice  a 
quarter  cabbage  Into  quarter-inch 
strips,  quarter  a  V  chunk  of  Polish 
Kiel oa sa  and  then  cut  the  quarters  into 
1/8"  slices.  You're  almost  done.  You 
put  all  this  inlo  a  large  frying  pan  with 
some  bacon  fat  to  keep  it  from  stick- 
ing, turning  it  to  prevent  burning. 

While  that's  cooking,  bring  two 
cups  of  water  to  a  boil  in  a  small 
saucepan.  Add  a  crunched  up  pack- 
age of  ramen  noodles  and  cook  for 
three  minutes.  Strain  the  noodles  to 
get  rid  of  the  water  and  add  the  little 
package  of  flavoring.  By  now  your 
onion  and  cabbage  mix  should  be 
done.  Turn  off  the  !SreT  mix  In  the  noo- 
dies  and  serve. 

I  add  salt  while  I'm  cooking,  plus 
plenty  of  black  pepper  You  can  try  it 
bland,  but  then  give  it  a  try  with  a 
heavy  pepper  hand.  Vegetarians  can 
leave  out  the  pieces  of  sausage.  The 
above  makes  enough  to  feed  two  for  a 
fas!  dinner.  I  often  make  up  a  double 
portion  and  put  the  leftovers  into  the 
fridge  to  be  warmed  up  in  the  mi- 
crowave oven  Tastes  like  frestvmade. 

II  you  haven't  been  provident 
enough  to  make  some  homemade 
applesauce  to  go  with  the  Onion 
SlumguHion,  you  can  make  some  in 
about  five  minutes.  AJlow  one  medium 
apple  per  person  and  slice  into  a  mi- 
crowave dish,  skin  and  all.  You  want  to 
start  with  a  tail  apple,  like  a  Baldwin, 
Cortland,  Macintosh,  Northern  Spy, 
Transparent,  or  Duchess,  and  not  one 
of  those  crummy  bland  Delicious. 
Quarter  the  apple,  cut  out  the  core  (a 
grapefruit  knife  does  this  well),  cut  the 
quarters  into  four  chunks  so  they'll 
cook  fast.  Add  a  handfuf  of  raisins,  a 
couple  tablespoons  of  Brownulated 
sugar  and  a  half  inch  of  water  Cook 
about  three  minutes  in  the  microwave 
and  you'll  have  a  great  companion  for 
the  Onion  Stumgullion. 

It's  been  awhile  since  I've  given  the 
recipe  for  Uncle  Wayne's  Huny  Curry. 
so  Keep  after  me  and  I'll  write  it  up 
again.  It's  fast,  fabulous,  and  diet  food. 
Of  course,  if  all  you've  ever  learned  to 
eat  is  hamburgers,  then  I  can  tell  you 
how  to  make  the  best  hamburger 
you've  ever  tasted,  and  fast  too.  I  en- 
joy cooking,  but  Hike  things  I  can  fix  in 
a  lew  minutes.  Ask  me  about  Uncle 
Green's  Beans. 

One  more  thing — how  about  a  tow 
calorie  dessert?  My  favorite  is  sugar- 
free  Jello  with  a  bunch  of  fruit  in  It.  The 
only  calories  are  in  the  fruit.  I  prefer  to 
use  two  large  packages  of  orange  Jel- 
lo (130  calories)  and  mix  in  a  can  of 
water-packed  sour  cherries  (save  the 
juice,  it's  delicious  to  drink},  a  can  of 
crushed  pineapple,  and  a  can  of  free- 
stone peaches  (cut  into  chunks).  This 
make  about  four  quarts  of  fruit  Jeflo, 
which  lasts  me  a  couple  weeks,  a  nice 
low-calorie  dessert,  even  when  served 
with  a  teaspoon  of  light  cream  on  it. 

Hmm,  this  is  making  me  hungry. 


Mobile  transcei«#S  with  stylish 

ation 


Kenwood's  new  TM-742A 
(144MHz/440MHz)  and  TM-942A 
( 1 44M H z /440MH z / 1 200MHz)  FM 
multibanders  offer  prime 
performance  plus  unparalleled 
freedom  of  choice  for  installation 
kit), 


•  nign  power 

Maximum  £F  output  is  50  wotts  (144MHz),  35  watts 
(440WHz}(  and  10  walls  (1200Mto). 

•  Wideband  receiver  coverage 

Hie  TM-742A  receives  from  118  to  174MHz  ami  410  to 
470MHz;  transmit  ranges  are  144-1 48MHz  and  438- 
450MHz.  The  TW-942A  odds  Hie  1 240-1 300MHz  range, 

•  New  &  improved  detachable  front  panel 

The  dispkiy  and  control  sections  tan  be  separated  for  3-wny 
convenience,  (with  DFK-3,4,7} 

•  100  memory  channels 

The  1 00  multifunction  memory  cnannels  (dt  ovofoble  for  split 
operation]  can  b€  grouped  info  5  banks  for  added  convenience. 

•  Multiple  scan  modes 

Choose  from  8  scan  modes  per  bond,  plus  (0  (carrief- 
opefoted)  and  TO  (time-opetoted)  scan  stops. 

•  Tri-band  receive /display 

The  TM-942A  can  receive/cteptoy  all  tfiiee  hands  {144MHz/ 
440MHz/l  200MHz)  simuhraasly.  Fw  Hit  TM-742A  there 
are  four  optional  band  units:  28MHz  (50  worn}.  50MHz  (50 
watts),  220MHz  (25  watts),  and  T200MHz  (10  worn). 

•  Cross-band  repeater,  dual-in  repeater, 
fixed- bond  repeater 

•  Single-bander  simplicity 

Independent  SQL  and  VOL  controls  far  each  band  enable  rapid 
response. 

•  S  meter  squelch  and  auto  squelch 

Weak  signals  can  be  shut  out.  Noise  squelch  is  also  available. 

•  Supplied  multi-function  microphone 
Enables  direct  frequency  entry. 

•  Clock  and  timer 

Includes  stopwatch,  alarm  aid  on/off  timer  functions. 

•  Wireless  remote  control  function 

A  DTMF  transceiver  can  be  used  to  control  various  settings  on 

•  Built-in  DTSS  and  pager  function 

The  TArV74ZA/942A  offers  DTSS  (Dual-Tone  Squelch  System) 
for  selective  calling  and  paging  using  standard  DTMF  tones. 
Elapsed  time  is  shown  by  the  tone  alert  system. 

•  Supplied  accessaries 

Mounting  bracket,  DC  cable,  fuses,  mic,  mfc  hook. 

•  Choice  of  accessaries 

A  full  line  of  mics,  speakers,  and  other  accessories  is  available. 

See  your  authorized  Kenwood  Amateur  Radio  dealer  for  details! 

Spsdfications  guotuntsed  bfkmilew  bund  u$t  only 


A 


i 


Mobile  Transceivers 


KENWOOD  USA  CORPORATION 
COMMUNICATIONS  &  TEST  EQUIPMENT  GROUP 
P  O  BOX  22745.  220t  E.  Donwiguez  Street, 
Long  0wtfi.  CA  90601-57*5 

KENWOOD  ELECTRONICS  CANADA  INC. 

6070  XastreJ  Road,  Ussssauga. 
Qni&rio  Canada  1ST  1S8 


Letters 


Number  2  on  your  Feedback  card 


Michael  A.  Moore  N7RV,  Estaca- 
da  OR  Wayne,  I  see  you  are  search- 
ing for  comments  on  the  kl  Dream  Sta- 
tion" (November  1992  issue)  and  I 
can't  resist  making  a  comment  or  two. 
For  my  money,  the  ICOM  765 
transceiver  would  make  a  real  start 
on  your  station,  It  runs  AM/SSB/ 
CVWFSK  with  over  100  watts  out  and 
stays  cool  doing  it.  It  has  quite  a  tew 
switches  and  buttons,  though  fewer 
than  some  other  current  HF  offerings, 
and  most  of  them  you  can  happily  ig- 
nore. I  am  not  sure  if  you  run  much 
RTTY  these  days,  but  if  you  were  go- 
ing toT  the  "rear  FSK  done  with  a  digi- 
tal synthesizer  is  tight-years  ahead  of 
feeding  audio  to  the  SSB  input, 

Now  CLOVER  is  coming  out,  and 
we  will  be  back  to  audio  tones  into 
the  SSB  again,  but  the  765  Is  about 
as  dean  on  SSB  as  you  can  find,  so  it 
would  handle  it.  It  has  a  nice  speech 
compressor  that  is  clean  for  SSB  as 
well.  Let's  not  leave  out  CW — it  runs 
full  break-in  and  has  a  built-in  iambic 
keyer.  You  just  plug  your  Bencher  or 
whatever  En  and  you're  set. 

I  have  run  RTTY  and  CW  contests 
with  the  765!  and  if  1  had  more 
time/better  antennas  I  think  I  could 
get  some  real  wallpapen" 

There  are  times  when  100  watts 
won't  do,  so  I  guess  one  should  have 
a  decent  amplifier.  I  personally  like 
amplifiers  that  are  suited  for  RTTY 
use;  too  few  are  these  days.  May  I 
recommend  the  Ten-Tec  Titan  or  Sill 
Henry's  3K7  {I  know  Dick  Ehrhorn's 
devices  are  solidly  built  but  at  last 
giance  his  units  were  priced  a  bit 
higher)  The  Titan  will  handle  key- 
down  RTTY  for  contesting,  and  is 
probably  overkill  for  SSB  and  CW,  but 
I  hate  smelling/inhaling  smoke  in  my 
shack,  and  I  assume  you  value  your 
lungs  equally  highly. 

My  favorite  amplifier  is  a  home- 
brew pair  of  4*400s  that  my  father  Art 
K8LXF  and  I  put  together  30  years 
ago,  with  a  huge  plate  transformer 
and  silver-plated  coils,  the  latter 
mostly  for  looks,  ft  has  3/8"  solid  sil- 
ver contacts  on  the  coil  switches,  and 
has  lasted  many  hours  of  RTTY  FSK. 
If  I  cannot  work  a  station  with  that,  it 
is  seldom  worth  turning  the  Titan  on 
to  try  any  further  until  propagation 
shifts- 
Towers  are  another  hassle.  The 
easiest  to  put  up  these  days  are  the 
aluminum  towers  by  Glen  Martin  En- 
gineering, with  a  HAZER  trolley  on 
them.  I  use  his  trolley  on  50  feet  of 
Rohn  25G  to  play  with  different  an- 
tennas. If  money  were  no  object,  the 
Telrex  steel  poles  that  turn  would  be 
the  ticket  for  the  lower  part  of  the 
sunspot  cycle  coming  up,  but  that  is 
not  in  keeping  with  Yankee  frugality. 

Of  course,  if  you  want  to  be  up  100 
feet  or  so,  it  is  best  to  stick  with 
guyed  Rohn  45G.  (Ken  K6SAD  has 
put  up  120  feet  of  45G  by  his  lone- 
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From  The  Hamshack 

some  self,  which  I  don't  advise  but  of- 
fer by  way  of  astonishment,) 

I  have  heard  good  reports  from  the 
KLM  beams,  but  stacked  Hy-Gains  or 
Mosleys  will  outdo  even  those ,  If  your 
locale  has  high  winds,  as  we  do  here, 
I  favor  Telrex  beams  as  they  will  take 
ice-rains  that  thicken  the  elements 
several  Inches  without  falling  In  the 
wind/rain. 

Don't  forget  a  quad  of  phased  ver- 
ticals (or  at  least  one  vertical)  for  the 
low  bands— 40,  80  and  160m  will 
have  some  good  times  ahead.  I  have 
heard  some  of  the  more  interesting 
rag-chews  on  160m  in  recent  times. 

Enough  soapboxing;  keep  up  the 
good  fight,  and  tell  it  like  you  see  it. 
Amateur  radio  needs  a  dose  of  Green 
jaiapefios  from  time  to  time. 

Chuck  Reik  N8WDH,  Garden  City 
Ml  I  would  like  to  comment  on  the  ar- 
ticle by  John  Rehak  N6HI  reviewing 
iambic  keyer  paddles,  which  appeared 
in  the  December  1992  issue  of  73.  I 
found  this  article  to  be  extremely  inter- 
esting and  informative, 

I  would  like  to  offer  a  suggestion 
that  would  be  of  benefit  to  those  of  us 
who  are  aficionados  of  the  straight 
key;  Perhaps  a  similar  article  might  be 
possible.  I  have  no  idea  what  percent- 
age of  your  readership  is  of  the  same 
bent  as  I,  but  I  would  think  that  there 
must  be  a  few  of  us.  Apparently,  there 
are  enough  of  us  to  warrant  making 
straight  keys  in  quite  a  variety. 

Walter  E.  Taylor  K4VI,  Char- 
lottesville VA  Wayne,  t  just  read  your 
NSO  column  in  the  December  1992  is- 
sue of  73  Magazine. 

Your  remarks  about  the  rainfall  in 
Ketchikan,  Alaska,  prompted  this  reply 
to  you.  You  were  not  even  close  to  giv- 
ing the  correct  value  of  the  amount  of 
rainfall  in  other  places  of  the  world  and 
the  US,  Look  up  the  weather  records 
for  the  interior  of  Kauai  in  the  Hawai- 
ian Islands.  They  have  averaged  over 
500  inches  of  rain  a  year  for  many 
decades.  There  is  a  rain  forest  In  In- 
dia/Pakistan  that  averages  more  than 
530  inches  a  year.  Both  of  these 
places  make  Ketchikan  seem  like  a 
desert. 

Morris  Bleckman  N9GVA,  Lincol- 
nwood  IL  I  just  received  my  January 
1 993  Issue  of  73  and  I  think  you  have 
forgotten  me.  I  am  not  a  builder  of  ra- 
dio equipment,  I  am  an  operator  I  ad- 
mit I  got  into  ham  radio  about  five 
years  ago  without  any  background  in 
electronics.  At  this  time  I  operate  my 
ICOM  751  A,  complete  with  a  55-foot 
tube  tower  (I  dug  the  hole  and  poured 
the  concrete)  and  a  KT34a  tri bander, 
plus  a  G5RV  and  an  R7  vertical  after 
the  HF6V  blew  down  in  an  ice  storm,  I 
also  have  a  735  on  my  40-foot  sail- 
boat. All  of  this  was  installed  by  yours 
truly.  And  U  all  works,  I  even  know 
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what  end  of  an  iron  gets  hot  BUT  I 
don't  build.  I  welcome  articles  that  dis- 
cuss problems  of  equipment  and  the 
uses  of  same. 

Againt  I  am  an  operator  and  user  of 
equipment.  I  want  to  know  more  about 
the  uses  of  test  equipment  and  how  to 
use  it.  I  want  to  hear  about  the  pros 
and  cons  of  equipment.  I  want  to  know 
about  the  differences  and  how  to  use 
them  to  my  advantage,  Gordon  West 
WB6NOA  was  of  great  help  when  I  in- 
stalled a  735  in  my  boat,  I  phoned  Mr, 
West  on  a  couple  of  occasions  with  a 
tech  question  concerning  mobile  in- 
stallation and  he  was  always  helpful. 
Ditto  for  Bob  Hell  about  his  speakers. 
Got  the  idea?  I  am  not  into  schemat- 
ics. 

Wayne,  I  enjoy  your  editorials.  I, 
too,  am  a  WWII  USNR  type,  from 
12/07/41  to  12/1  a/45,  most  of  it  as  a 
photomate  1st  Class  with  flight  pay  in 
an  Interpretation  outfit.  I,  too,  was  a 
news  reel  cameraman  for  CBS  station 
WBBM  TV,  and  i,  too,  left  the  camera 
and  with  a  partner  ended  up  with  the 
largest  16  mm  film  processing  lab  in 
Chicago.  When  I  sold  it  to  my  employ* 
ees,  It  was  100%  video. 

There  isn't  any  way  I  am  going  to 
send  $  for  your  ranting  and  raving. 
YOU  ARE  SUFFERING  FROM  TER- 
MINAL SANITY.  I  know  the  symptoms, 

Morris — f  agree!  I'd  love  to  see 
more  articles  on  the  topics  you  de- 
scribe. In  fact  why  don't  you  take  a 
crack  at  writing  some! 

As  for  the  charge  of  running  so 
many  construction  articles,  we  piead 
guilty  as  charged.  Our  reader  feed- 
back cards  always,  without  exception, 
list  construction  articles  as  the  number 
one  topic  our  readers  would  like  to  see 
more  of — and  we  already  publish 
twice  what  the  other  ham  magazines 
do. . .  David  N1GPH 

William  A.  Scherr,  Jericho  VT 
Wayne,  I  thought  your  piece  on  RF 
health  hazards  was  simplistic  while 
trying  not  to  seem  so.  I  use  a  window 
mount,  Radio  Shack  telescoping  or 
field-expedient  antenna  to  transmit. 
Tm  still  waiting  for  my  ticket  but  I  am 
an  RTO  for  my  National  Guard  unit. 
They  told  me  all  about  RF  radiation  in 
Basic.  Short  rubber  duckies  aren't  any 
good,  period. 

I  enjoyed  the  piece  on  the  mfcro- 
mag  antenna,  but  my  XVL  still  won't 
let  me  put  one  on  her  jeep, 

I  like  your  attitude;  keep  it  up. 

Arnold  Samuels  KH6COY,  Ocean 
Shores  WA  Wayne,  while  l  agree 
with  you  99.999%  of  the  time,  I  must 
take  exception  with  you  on  something. 
Oh,  I  know  we  can't  teach  the  old  farts 
anything  new.  I  do  feel,  however,  that 
we  have  to  make  a  start  to  teach  the 
new  generation  of  hams  that  ham  ra- 
dio is  not  an  entitlement  program.  I 
know  we  have  lost  our  value  to  soci- 
ety, but  It  doesn't  have  to  be  that  way 
f  also  know  that  you  are  aware  of  the 
fact  that  if  it  were  not  for  the  military 
needing  these  frequencies  in  case  of 
an  emergency  and  considering  our 


bands  as  a  contingency  we  would 
have  lost  them  a  long  time  ago.  I  used 
to  sit  on  CiNCPAC's  frequency  coordi- 
nating committee  in  Honolulu  back  In 
the  '60s  and  I  know  what's  in  their 
minds. 

I  am  an  old  Stuyvesant  graduate, 
and  we  had  a  ham  station  (WB2CLE). 
I  went  back  for  a  reunion  last  June. 
Yes,  you  guessed  it — no  more  ham 
station.  It  Is  sad  how  ham  radio  has 
gone  down,  just  like  the  rest  of  our  ed- 
ucational system.  When  I  started  with 
the  Voice  of  America,  about  90%  of 
the  engineers  were  hams.  We  all  had 
to  have  1st  class  licenses,  etc.  Not 
anymore.  You  are  right — ham  radio 
went  downhill  with  incentive  licensing. 
Do  you  think  we  can  ever  turn  this 
thing  around? 

Now  something  for  73's  readers.  I 
just  completed  computerizing  all  my 
old  logbooks.  What  a  job!  I  operated 
from  Wake  Island  from  1962  to  1966 
as  KH6COY  and  KW6DS,  I  still  have  a 
handful  of  KW6DS  cards.  If  there  are 
any  collectors  out  there  who  made 
contact  with  me  and  need  a  card  1 
would  gladly  oblige  if  I  can  verify  it. 
Send  a  self-addressed,  stamped  en- 
velope. 

T.  CM  Victoria,  Australia  As  an 
avid  reader  of  your  magazine,  1  cer- 
tainly enjoy  the  up-to-date  articles  you 
have.  Apart  from  being  economical  to 
build  and  in  the  original  spirit  of  build- 
it-yourself  amateur  radio,  they  are  also 
of  great  educational  value.  I  only  wish 
your  distributors  did  an  even  better  job 
as  I  seem  to  have  recent  difficulties  in 
receiving  my  copies.  One  further  prob- 
lem is  that  you  guys  seem  to  take  a 
long  time  to  get  things  right— two  cor- 
rections to  the  PMP  and  still  mistakes. 

One  tip  to  PMP  builders  which  I  dis- 
covered the  hard  way  was  the  way 
pins  6  and  8  were  tied  together  on  the 
original  circuit  board.  It  won't  work]  Pin 
6  on  the  TCM  chip  has  a  divided  clock 
output  which  stops  pin  8  from  talking 
to  the  computer.  My  suggestion  is  that 
you  guys  ought  to  set  up  a  lab  of  your 
own  like  the  ARRL  and  duplicate  cir- 
cuits submitted  to  filter  out  potential 
errors  like  this.  You  would  make  fife  a 
lot  easier  for  your  readers* 

Anyway,  after  all  this  grumble,  as 
my  subscription  is  due  in  July  1 993t  I 
wonder  if  you  would  be  so  kind  as  to 
reward  my  loyalty  with  a  year's  free 
subscription.  After  all,  our  diminishing 
currency  versus  yours  is  gradually 
making  your  journal  out  of  reach. 

T  C— We're  currently  negotiating 
with  a  new  distributor  in  your  part  of 
the  world,  so  hopefully  things  will  get 
better  soon. 

Thanks  for  the  corrections  to  PMP. 
We're  a  small  outfit  here  and  we  sim- 
ply can't  afford  the  expense  of  a  test- 
ing fab.  We  rely  on  our  authors  to 
make  sure  their  stuff  is  clean,  and  we 
rely  on  our  read&rs  to  tell  us  when  we 
screw  up. 

Nice  try  on  the  free  subscription. 
Unsuccessful  try,  but  nice  .  .  ■  David 
N1GPH, 


Low  Cost  GaAsFET 

PREAMPS 


LNG-D 

ONLY  $59 

wired&tesled 


FEATURES: 

•  Ve*y  Jow  noise:  0.7dB  vhf,  0,8dB  uhf 

•  High  gain:  13  20dB,  depends  on  freq 

•  Wide  dynamic  range  -  resist  overload 

•  Stable:  low- feedback  dual-gate  FET 

*SpBdfy  tuning  range:  26-30,  46-5G,    137-152, 

152-172,  210-230,  400-470,  800-960  MHz. 

LNW-f) 

MINIATURE 
PREAMP 

ONLY  $29  M>  $44  wired  Nested 

•  GaAs  FET  Preamp  similar  to  LNG,  ex- 
cept designed  for  tow  cost  &  small  size. 
Only  5/8"W  x  1-5/3'L  x  3/4"H.     Easily 

mounts  ir>  many  radios. 

*Spedfy  tuning  rang&:  25-35,  35-55,  55-90, 
90-120,  120-150,  150-200,200-270,  400-500 MHz. 

LNS-f) 

IN-LINE 

PREAMP 

ONLY  $89  kit,  $1i9  wired&ttstcd 

•  GaAs  FET  Preamp  with  features  similar 
to  LNG  series,  except  automatically 
switches  out  of  line  during  transmit. 

Use  with  base  or  mobile  transceivers  up 

to  25 W.  Tower  mounting  brackets  irtcL 

*Tunwg  range;  120-175,  200-240,  or  400-500. 

HEUCAL  RESONATOR 
PREAMPS 

•  GaAs  FET  preamps  with  3  or  4  section 
helical  resonators  reduce  intermod  & 
cross-band  interference  in  critical 
applications,  MODEL  HRG-(  *  ), 

$&0   Vhf,  $H0  uhf.      *Spt?cify  tuning  range: 

142-150,  150-I62r  162-174,213-233,  420-470 


RECEIVING 
CONVERTERS 


ACCESSORIES 


Low  noise  converters  to  recede  vhf  and 
uhf  bands  on  a  1 QM  receiver. 

•  Kit  Jess  case  $49,  kit  w/case  &  BNC 
jacks  $74,  w&t  in  case  $BB. 

*  Input  ranges  avail:  50-52, 136-138, 
144-146,  145-147,  146-148,  220-222, 
222-224  MHz,  432  434,  435-437, 
435.5-437.5,  and  439.25  (to  chan  3). 


TRANSMITTING 
CONVERTERS 


XV2  for  vhf  and  XV4  lor  uhf.  Models  to 
convert  10M  ssb,  cw,  fm,  etc.  to  2M,  220, 
222n  432r  435,  and  atv.       1 W  output 
Kit  oniy  $89.  PA's  up  to  45W  available. 


DVR-1    DIGITAL   VOICE 
RECORDER  Module. 

Primarily  a  voice  ID'er 
for  repeaters.  May  also 
be  used  as  a  contest  CQ  caller  or  as  a 
"radio  notepad"  to  record  up  to  20 
seconds  of  received  transmissions  for 
instant  recall.  As  a  repeater  ID'er,  it  wiEl 
record  your  voice,  using  either  the  built- 
in  microphone  or  an  external  mic.  It  can 
be  used  with  almost  any  repeater  COR 
module  As  a  contest  caller,  you  can 
record  a  message  or  even  several  mes- 
sages and  play  them  through  your 
transmitter  at  the  press  of  a  switch  As 
a  radio  notepad,  you  can  keep  it  wired 
to  the  audio  output  of  a  receiver  ready 
to  record  up  to  20  seconds  of  anything 
you  might  want  to  recall  later.  Play  it 
back  as  many  times  as  you  like  through 
a  small  external  speaker.  (Call  for  more 
information.)  kit  $89,  w&t  $139 

TD-3  SUSAUDIBLE  TONE  DECODER/ 

Adjustable  for  any  tone. 
Designed  especially  for  repeaters, 
with  remote  control  activate/deactivate 
provisions  ....  kit  $29,  wired  &  tested  $69 

COR  3  REPEATER  CONTROLLER 
Features  adjustable  tail  and  timeout 
timers,  solid-state  relay,  courtesy  beep, 
and  local  speaker  amplifier  kit  $49 

2W10.  Diode  programmed  any  time  in 
the  field,  adjustable  tone,  speed,  and 

timer,  to  go  with  COR-3 kit  $59 

Complete  COR  and  CWID  all 
on  one  board  for  easy  construction. 
CMOS  logic  for  low  power  consumption. 
Many  new  features.  EPROM  program- 
med; specify  call  kit  $99,  w&t  $1 59 

TD-2    TOUCH-TONE  DECODER/CON- 
ROLLER    Full  16  digits,  with  toll-call 

restrictor,  programmable.  Can  turn  5 
functions  on/off.  Great  for  selective  call- 
ing, tool  kit  $69,  wired  &  tested  $149 

TD-4  SELECTIVE  CALL- 
Module.       Economy 

touch-tone  decoder  with  1 
latching  output.  Primarily  designed  to 
mute  speaker  until  someone  calls  you 
by  sending  4 -digit  tt  signal  but  may  also 
be  used  to  turn  on  autopatch  or  other 
device kit  $49,  w&t  $89 

AP-3  AUTOPATCH.  Use  with  above  for 
repeater  autopatch.  Reverse  patch  and 
phone  line  remote  control  are  std. 
.,„,kit  $89,  wired  &  tested  $149 

AP-2  SIMPLEX   AUTOPATCH   Timing 
Use  with   above  for  simplex 

operation  using  a  transceiver  .....  kit  $39 


MO-202    FSK    DATA    MODULATOR. 

Run  up  to  1200  baud  digital  signals 
through  any  fm  transmitter  with  full 
handshakes.  Radio  link  computers, 
telemetry  gear,  etc. kit  $49,  w&t  $79 

DE-202   FSK   DEMODULATOR      For 

receive  end  of  link. kit  $49r  w&t  $79 


9600  BAUD 
cost  packet 
ing  of  MO 
versions  of  o 
Transmitters 
directly  with 
switched  PA 


DIGITAL  RF  LINKS.    Low* 
networking  system,  consist- 

-96  Modem  and  special 
ur  144,  220  or  450  MHz  FM 
and  Receivers.  Interface 
most  TNC's.  Fast,  diode- 
s  output  15or50W. 


•  Buy  at  low,  factory-direct  net  prices  and  save! 

*  For  complete  info,  call  or  write  for  free  catalog. 

Send  $2  for  overseas  air  mail. 

*  Order  by  mail,  fax,  or  phone  (9-12  am,  1-5  pm  eastern  tune.) 

*    IWin,  $5  S&H  Charge    for  first  pound  plus  add'l  weight  &  insurance. 

•  Use  VISA,  Mastercard,  check,  or  UPS  C.O.D. 


Real-Speech  Voice  ID  Option  Available  With 
DVR-1  Digital  Voice  Recorder  Shown  At  Left! 

REP-200  REPEATER 

A  microprocessor-controlled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alone! 

We  don't  skimp  on  rf  modules,  either!  Check  the  features  on  R1 44 
Receiver  below,  for  instance:  GaAs  FET  front-end,  helical  resona- 
tors, sharp  crystal  filters,  hysteresis  squelch. 

Kit  $1095;  w&t  only  $1295! 

Voice  ID  Option  $189. 


■",'■  - 


Other  models  available: 

REP-200V  Economy  Repeater.  As  above,  except  uses 
CQR-4  Controller  without  DTMF  control  or  autopatch.  Kit  only  $795. 

REP-200N  Repeater  with  no  controller.  For  use  with  external  controller, 
such  as  those  made  by  ACC.  Kit  only  $695,  ur&t  $995, 


•  Available  for  the  50-54,  143-174,  213- 
233,  420-475,  902-928  MHz  bands. 

*FCG  type  accepted  for  commerciaf 
service  (hi-bancl  and  uhf). 

•  Rugged  exciter  and  PA,  designed  for 
continuous  duty. 

•  Power  out  SOW  50-54MHz;  15W  (25W 
option  avail.)  143-1 74MHz;  15W  213- 
233  MHz;  10Wuhf;  1 0W 902928MHz. 

•  Available  add-on  PA's  up  to  100W\ 

•  Six  courtesy  beep  types,  including 
two  pleasant  multi-tone  bursts. 

•  Open  or  closed  access  autopatch, 
toll 'Call  restrict,  auto-disconnect, 

•  Reverse  Autopatch,  two  types; 
auto-answer  or  ring  tone  on  the  air. 

•  Pulse  {rotary)  dial  option  available. 

•  DTMF  CONTROL:  over  45  functions 
can  be  controlled  by  dtmf  command. 
4-digit  control  code  for  each  function. 


•  Owner  can  inhibit  autopatch  or  re- 
peater, enable  either  open  or  closed 
access  for  repeater  or  autopatch,  and 
enable  toll  calls,  reverse  patch,  ker- 
chunk filter,  site  alarm,  aux  revr,  and 
other  options. 

•  Cw  speed  and  tone,  beep  delay,  tail 
timer,  and  courtesy  beep  type  can  be 
changed  at  any  time  by  owner  pass- 
word protected  dtmf  commands. 

•  Auxiliary  receiver  input  for  control  or 
cross  linking  repeaters. 

•  Many  built-in  diagnostic  and  testing 
functions  using  microprocessor, 

•  Color  coded  LED's  indicate  status  of 
all  ma|or  functions. 

•Welded  rt-tight  partitions  for  exciter, 
pa,  receiver,  and  controller. 

•  3f£  inch  aluminum  rack  panel,  finished 
in  eggshell  white  and  black. 


XMTRS  &  RCVRS  FOR  REPEATERS,  AUDIO 
&  DIGITAL  LINKS,  TELEMETRY,  ETC. 


Also  available  in  rf-ttght  enclosures,  and  with  data  modems. 

FM  EXCITERS:  2W  continuous 
duty.  TCXO  &xtal  oven  options. 
FCC  type  accepted  for  com'I 
high  band  &  uhf. 

*  TA51:  50-54,  143-174,  213-233 
MHz  ...kit  $109,  w&t  $189. 

*  TA451:  420-475  MHz 
...kit  $109,  w&t  $189. 

*  TA901:  902-926  MHz, 
{O.SWout);  w&t  $219. 

*  VHF  &  UHF  AMPLIFIERS. 
-  Forfm,  ssb,  atv.   Output  levels 

10W  to  100W.  Several  models  starling  at  $99. 

FM  RECEIVERS: 

*  R144/R220  FM  RECEIVERS  for  143-174 

or  213-233  MHz.  GaAs  FET  front  end, 
0. 1 5uV  sensitivity!  Both  crystal  &  ceramic 
if  filters  plus  helical  resonator  front  end 
for  exceptional  selectivity;  >1 00dB  at 
±12kHz  (best  available  anywhere!) 
Flutter-proof  hysteresis  squelch;  afc 
tracks  drift.    ..kit  $149,  w&t  $219. 

*  R451  FM  RCVR,  for  420-475  MHz 
Similar  to  above.    ...kit  $149,  w&t  $21 9. 

*  R901  FM  RCVR,  for  902-928MHz. 
Triple-conversion,  GaAs  FET  front  end, 
...$169,  w&t  $249. 

.  R76  ECONOMY  FM  RCVR  for  28-30,  50-54,  73-76,  143-174,  213-233  MHz, 
w/o  helical  res  or  afc.  ...Kits  $129,  w&t  $219. 

*  R1 37  WEATHER  SATELLITE  RCVR  for  137  MHz    Kit  $129,  w&t  $219. 


OUR  30TH  YEAR! 


somes,  inc. 

65-D  MOUL  RD.  —  HILTON  NY  14468-9535 
Phone  716-392-9430  — fax  716-392-9420 
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Number  3  on  your  Feedback  card 


Packet  Radio  Equipment 
Needed  for  Poland  Center 

^ 

Packet  radio  equipment  is  needed  for 
"Community-Based  Computer  Centers*'  in 

Poland,  The  first  center  was  opened  recently 
with  a  network  of  five  new  computers,  two  print- 
ers, a  fax/modem,  and  other  peripherals, 
through  the  efforts  of  the  American  Council  for 
Polish  Culture  (ACPC)  and  the  support  of  the 
Institute  for  Community-Based  Computing 
{ICBC)  of  New  Durham,  New  Hampshire.  The 
center,  located  in  Siedlce,  an  economically  de- 
pressed region  of  Poland,  is  opening  up  oppor- 
tunities for  young  adults,  including  the  disabled, 
to  study  and  work  with  state-of-the-art  computer 
equipment  and  key  programs,  particularly  desk- 
top publishing.  While  ail  of  the  equipment  in- 
stafled  at  the  center  has  been  donated  or  pur- 
chased through  the  ACPC  and  ICBC,  the  com- 
munity itself  is  providing  the  space,  utilities  and 
manpower  to  operate  and  maintain  the  center. 
During  1993,  the  ACPC  and  ICBC  plan  to  repli- 
cate the  Siedlce  center  in  three  other  communi- 
ties in  Poland. 

The  U.S.  State  Department  has  suggested 
that  the  center  training  opportunities  and  opera- 
tions could  be  further  enhanced  by  improved 
communications  with  other  parts  of  the  country 
through  the  introduction  of  packet  operations. 
The  ACPCt  a  501(c)(3)  nonprofit  organization, 
is  appealing  for  donations  of  packet  radio  com- 
ponents (radios,  controllers,  antennas,  etc.), 
new  or  used,  for  the  installation  of  one  complete 
unit  at  the  Siedlce  Center  and  a  unit  in  each  of 
the  three  additional  centers  planned  for  1 993. 
Anyone  interested  in  helping  by  donating  equip- 
ment is  requested  to  contact:  Mr.  Marion  Win- 
ters, ACPC  Computers  for  Poland  Project  Direc- 
tor, 953  Wellington  Road,  Rindge  NH  03461; 
telephone  (603)  899-6333. 

FCC  Issues  222  MHz  and 
23  Cm  Proposal 

The  FCC  has  proposed  several  changes  in 
the  222  and  1240  MHz  amateur  bands.  The 
first  would  establish  a  small  new  subband  in  the 
222  MHz  band  where  repeater  stations  would 
be  prohibited,  in  order  to  enhance  weak-signal 
communications  and  experimentation. 

The  second  proposal  would  allow  Novice 
class  licensees  access  to  the  entire  222-225 
MHz  amateur  band, 

The  third  proposal  would  allow  Novice  class 
operators  to  be  licensees  and  control  operators 
of  repeaters  in  the  222-225  MHz  band  and  in 
the  1270-1295  MHz  Novice  subband  of  the 
1240-1300  MHz  band. 

The  "weak  signal"  proposal  was  made  by  the 
ARRL  in  November  1991  f  following  the  reas- 
signment of  220-222  MHz  to  commercial  inter- 
ests. The  League  suggested  a  1 50  kHz  sub* 
band  at  222.00-222,15  MHz  for  such  weak  sig- 
nal work. 

The  ARRL  at  that  time  also  requested  expan- 
sion of  Novice  operating  privileges  to  include 
the  entire  222  MHz  band,  in  order  to  establish  a 
common  meeting  ground  where  Novices  could 
sample  other  modes  of  amateur  operation  in  ad- 
dition to  repeaters. 
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The  proposed  changes  in  Novice  repeater  li- 
censee and  control  operator  privileges,  which 
the  ARRL  did  not  seek,  came  as  the  result  of 
petitioner  Michael  C.  Trahos  KB4PGC,  who  ar- 
gued that  the  Amateur  Service  should  follow 
the  General  Mobile  Radio  Service  and  the  Pri- 
vate Land  Mobile  Radio  Sen/ices,  where  user  li- 
censees may  also  be  licensees  of  repeaters 
without  being  required  to  pass  any  additional 
examination.  The  ARRL  has  not  as  yet  adopted 
a  position  on  this  proposal. 

The  Commission  said  it  believed  there  was 
merit  in  the  petitions  of  both  the  ARRL  and  Tra- 
hos, and  has  asked  for  comments  on  the  pro- 
posed rule  changes  in  PR.  Docket  92-289.  No 
deadline  has  as  yet  been  set  for  those  com- 
ments. TNX  ARRL;  Westiink  Report  #640,  De- 
cember 24t  1992, 

Rescue  at  Sea 

Art  Illinois  ham  operator  helped  to  rescue 
a  pair  of  British  yachtsman  trapped  in  a 
floundering  sailboat  sinking  some  five  hun- 
dred miles  off  the  Florida  coast  Former  Air 
Force  radio  technician  Wilbur  Warke  N9RGE 
heard  the  distress  cat!  from  the  sailboat  Que  Tai 
while  killing  time  before  leaving  for  work  on  De- 
cember 7, 1 992. 

According  to  Warke,  he  was  monitoring  the 
bands  when  he  happened  across  a  voice  with 
an  English  accent  asking  for  emergency  assis- 
tance. Warke  was  able  to  get  a  location  on  the 
sinking  boat.  He  relayed  that  to  the  Coast 
Guard,  which  in  turn  arranged  for  the  Norwe- 
gian tanker  Team  Trinta  to  go  to  the  sailors1  aid. 

Shortly  before  4:00  p,m.  local  time,  the  Coast 
Guard  called  back  to  Warke  to  let  him  know  that 
the  tanker  had  the  Que  Tal  in  sight.  A  short 
while  later  the  sailors  were  rescued  and  taken 
on  board  the  Team  Trinta  just  before  the  Que 
Tai  sank.  The  two  English  sailors  were  identi- 
fied as  Nicholas  Kyriacou  and  John  Briffa.  They 
had  set  sail  from  North  Carolina  on  November 
2nd  with  their  destination  being  Aruba.  TNX 
AA0CR;  Associated  Press;  ARRL;  Westiink 
Report  #640,  December 24r  1992. 

QCWA  Scholars  Awarded 
$7,200  in  Nine  Memorial 
Scholarships 

Nine  1992  QCWA  scholarships— totaling 
$7,200 — have  been  awarded  to  students  from 
nine  different  states.  (Applications  were  re- 
ceived from  49  states  this  year!) 

These  educational  grants  are  made  each 
year  from  interest  earned  on  the  QCWA  Schol- 
arship Fund,  established  in  memory  of  their 
Silent  Keys,  A  total  of  14  $800  scholarships  will 
be  awarded  in  1993. 

This  year's  winners  are: 

Melissa  L  Benish  N3FAC,  Piitston,  PAt  will 
be  a  junior  at  Penn  State,  studying  mechanical 
engineering; 

Eierta  Doerrie  KB5DAK,  Booker,  TXf  will  be  a 
freshman  at  Johnson  Whales  University,  study- 
ing public  relations; 

Lesley  Goh  KD4IPS,  Somerviilet  MA,  in  her 
final  year  working  towards  a  BS  degree  in  com- 
puter engineering  at  the  University  of  Florida; 


Martin  H.  Gruen  KA2VLD,  Margate,  FLf  a  ju- 
nior at  Stetson  University,  majoring  in  biology; 

Dustin  W.  Howell  N5ZVY,  Mindent  LA,  study- 
ing for  two  degrees— first  a  BS  in  aviation 
science,  then  an  Associate  degree  in  criminal 
justice; 

Shelly  L  Jones  KE5DX,  Harrison,  ARt  will  be 
a  senior  at  Southwest  Missouri  State  University, 
majoring  in  mathematics; 

Diane  R.  Magen  KG5CS,  Grand  Forks,  ND, 
wilt  be  a  junior  at  the  University  of  North  Dako- 
ta, majoring  in  aeronautical  studies; 

Andrew  M,  Ross  KC6QHS,  San  Diego,  CAf 
will  be  a  freshman  at  Harvey  Mudd  University, 
studying  applied  mathematics;  and 

Rebecca  Schoenberg,  South  Toms  River,  NJ, 
plans  to  major  in  Biology  at  Tufts  University. 

ARRL  Files  on  Proposed 
Business  Rules  Change 

The  ARRL  has  filed  formal  reply  com- 
ments to  support  an  FCC  proposal  to  revise 
the  rules  on  permissible  communications 
by  amateurs.  The  League  said  that  other 
commenters  seeking  fine-tuning  of  the  new 
rules  were  asking  for  an  unnecessary  rigidity  in 
amateur  rules.  But  the  ARRL  argued  against  a 
request  by  commercial  interests  to  relax  the  re- 
striction on  the  use  of  amateur  radio  in  ordi- 
nary news  gathering— a  request  the  Commis- 
sion had  previously  denied. 

The  League  had  informally  submitted  a  pro- 
posal for  a  change  in  the  rules  to  the  Commis- 
sion on  January  6th,  1992,  a  change  that 
would  restate  certain  sections  of  Part  97.113  in 
order  to  enable  amateurs  to  continue,  unfet- 
tered, to  perform  public  service  work.  The 
League  had  not  submitted  a  formal  proposal 
for  rule  making  in  the  matter.  The  FCC  in  April 
assigned  the  proposal  RM-7895,  in  RR.  Dock- 
et 92-136. 

In  its  repty  comments  filed  December  1st, 
the  League  said  that  trying  to  be  specific  in  a 
"content  regulation"  such  as  Section  97.113 
was  impossible,  Yet  the  League  agreed  that 
some  regulatory  guidance  would  be  needed. 
For  example,  in  the  case  of  amateurs  providing 
communications  for  events  held  on  a  regular 
basis,  the  League  suggested  that  weekly 
events  should  be  considered  "regular"  and 
therefore  not  suitable  for  amateur  support.  Yet, 
annual  events  would  be  held  seldom  enough 
that  amateurs  could  be  the  best  providers  of 
communications. 

The  League  noted  that  the  National  Associ- 
ation of  Broadcasters  (NAB)  and  the  Radio- 
Television  News  Director's  Association  (RTN- 
DA)  were  jointly  seeking  once  again  to  relax 
the  restrictions  against  the  use  of  amateur  ra- 
dio in  day-to-day  news  gathering,  despite  hav- 
ing been  twice  turned  down  by  the  Commis- 
sion on  that  very  subject.  The  League  cited 
comments  from  an  NA8  member  and  former 
RTNDA  board  member  who  called  the  plan 
"self-serving"  on  the  part  of  the  broadcasters 
and  pointed  out  dangers  in  amateurs  being 
used  regularly  as  news  gatherers. 

The  League  requested  that  the  FCC  finalize 
its  proposed  restated  rule  as  soon  as  possible, 
TNX  Westiink  Report  #640,  December  24^ 
1992. 
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aw,  there's  a  new  standard  of  excellence  in  multi-mode  digital  conlrollers...the  new  PK-900  from  A£A. 
It  incorporates  all  ot  the  features  which  made  the  PK-232  the  most  popular  multi-mode  controller  in  the 
industry.  But  that's  just  trie  start.  AEA's  new  PK-900  also  features  dual  port  HF  or  VHF  on  either  port;  low  cost 
9600  baud  plug-in  option;  memory  ARQ  and  VHF  DCD  state  machine  circuit;  powerful  triple  processor  system: 
zero  crossing  detector  for  the  sharpest  Gray  Scale  FAX  you've  ever  seen;  and  many  other  new  software 
selectable  features.  —     

Inside  and  out.  the  new  PK-900  ■  ^ocessors  useo':  ZUog  64180.  Motorola  68HC05C4.  Motorola  68HCQ5B4 

from  AEA  is  what  other  "  ^ata  ra{K:  45  ffl  1200  ^uc  stewfewli  t.p  to  19.2K  baud  with  external  modems 

multi-mode  controllers  will  now  ■  Oimenssons:  1 1 .75"  {29.8^  '5*  (29.84cmj  x  3.5"  (8.89cm)  Weight:  4.6  lbs.  (2.08  kg) 

be  measured  against  "  Power  raQwrements:  12VDC  at  1.1  amps 


^^^^^■^^ 


Connect  with  us  for  whats  new  in  multi-mode  controllers. 
Call  our  liturature  request  lineal  1-800-432-8873. 

Advanced  Electronic  Applications,  Inc. 

PO  Box  C2160, 2006  - 1 96th  St.  SW.  Lynnwood.  WA  98036 
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Constructing  High  Current 

Power  Supplies 

Practical  considerations,  teamed  through  experience, 


by  David  A.  Nordquest  KE9ED 


Much  amateur  equipment  requires  out- 
board DC,  so  the  most  useful  accesso- 
ry in  the  ham  shack  is  probably  the  regulat- 
ed, high  current  13,8  volt  power  supply.  In 
building  such  supplies,  back  issues  of  ham 
magazines,  handbooks,  manufacturers*  data 
books,  and  technically-minded  friends  can 
give  valuable  assistance.  Unfortunately, 
some  things  have  to  be  learned — or  re- 
learned- — in  the  laboratory  of  the  School  of 
Hard  Knocks,  Here  are  a  few  of  the  practical 
lessons  I  learned  while  building  a  30  amp, 
723-based  supply. 

Transformers 

Transformers  take  up  the  most  room 
in  linear  supplies,  and  they  differ  greatly 
in  shape  and  size,  so  your  whole  layout 
should  be  planned  around  one.  Selecting 
a  unit  can  be  a  problem.  Most  hamfest 
specials  appear  to  be  unmarked.  If  you 
can  determine  the  open  circuit  voltage, 
choose  a  unit  whose  voltage  rating  is 
about  25%  to  33%  higher  than  your  de- 
sired figure  under  load.  This  is  a  rough 
approximation  only;  the  proper  value 
will  depend  on  the  construction  of  the 
transformer, 

The  handbooks  give  formulas  for  esti- 
mating transformer  current  capacity  from 
the  cross-sectional  area  of  the  windings, 
A  very  rough  estimate  can  also  be  made 
by  observing  the  wire  size,  Still,  I  learned 
that  it  is  a  good  idea  to  put  a  load  on  un- 
marked tran s  formers  before  going  too  far 
in  the  construction.  The  sag  from  a  no- 
load  to  a  load  condition  varies  greatly.  1 
had  to  abandon  my  first  construction  at- 
tempt because  an  old  battery  charger 
transformer  slumped  too  much.  Unfortu- 
nately, my  new  transformer  turned  out  to 
be  too  large  for  the  old  chassis. 

To  check  for  capacity  and  voltage  sag, 
I  loaded  transformers  with  various  high 
wattage,  low  ohmage  resistors.  By  taking 
current  and  voltage  readings  for  different 
loads  1  was  able  to  plot  enough  points  on  a 
transformer  load  line  to  estimate  the  hypo- 
thetical short  circuit  current  at  zero  voltage. 
A  transformer  is  probably  good  for  10%  or 
15%  of  the  estimated  zero  voltage  current. 
Luckily,  my  final  transformer,  a  Easier, 
came  with  the  manufacturer's  test  report 

Just  what  voltage  is  needed  at  the  trans- 
former's secondary  depends  on  many  fac- 
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tors:  on  whether  a  half-wave,  full-wave,  or 
bridge  circuit  is  used;  on  filter  capacitor 
size;  on  drops  in  the  rectifiers,  pass  transis- 
tors (about  a  volt  each)  and  emitter  resistors; 
and  on  the  sag  in  the  transformer.  A  lower 
voltage  secondary  can  be  used  if  a  separate 
winding  (as  in  commercial  supplies)  or  a 
separate  small  transformer  (more  practical 
for  the  amateur)  is  used  to  provide  the  extra 
3  or  4  volts  of  elbowroom  the  regulator  chip 
needs.  This  will  save  on  heat  dissipation  in 
the  pass  transistors.  Although  my  trans- 
former has  an  output  high  enough  for  the 
regulator,  I  breadboarded  the  separate  trans- 


former technique  and  it  worked  well. 

After  my  first  transformer  failed  to  pass 
muster  or  supply  sufficient  current,  a 
friend's  donation  of  a  beautiful  new  24  volt 
32  amp  model  brought  new  puzzles.  At  the 
output  of  the  filter  the  voltage  rose  to  about 
34  volts,  which  was  loo  high  for  the  filter 
caps  I  had  then  and  for  the  number  of  pass 
transistors  I  wanted  to  use,  I  considered  us- 
ing another  transformer  to  buck  the  voltage, 
but  found  the  amount  of  iron  required  to  be 
excessive,  I  experimented  with  the  two  pri- 


mary windings,  one  of  which  had  taps  for  in- 
put voltages  from  100  to  127.  Putting  the  0- 
to-100  volt  portion  of  winding  one  in  series 
with  the  untapped  110  volt  second  winding 
brought  me  very  close  to  the  output  1  want- 
ed, but  just  a  bit  low.  Using  that  part  of  the 
first  winding  between  the  100  and  127  volt 
taps  in  series  with  winding  two  took  the 
transformer  output  to  19  volts,  which  rose  to 
26  or  so  after  the  filter,  with  no  load.  That 
was  a  bit  high,  but  still  quite  acceptable. 

I  was  pleasantly  surprised  by  the  versatili- 
ty of  transformers  with  dual  primaries  and 
multiple  taps.  For  example,  if  1  want  to 
change  my  13.8  volt  supply  to  24  or  28 
volts,  I  can  simply  reconnect  the  AC  in- 
put to  the  proper  transformer  primary 
taps  and  adjust  the  regulator  pot.  (This 
assumes  lhat  other  components  are  suit- 
ably rated.)  I  picked  up  two  smaller 
units  like  this  for  future  projects,  be- 
cause they're  so  useful. 

Construction 

Once  I  found  my  transformer  I 
looked  for  a  larger  case.  Eventually  I 
cut  down  one  from  an  obsolete  piece  of 
test  equipment  and  replaced  the  front 
panels  with  thick,  double-sided  circuit 
board  material.  Because  the  frames  of 
some  of  these  cases  are  drilled  and 
tapped,  it  is  very  easy  to  remove  panels 
for  servicing,  meter  adjustments,  etc. 
The  heavy  plastic  end  pieces  on  this 
particular  chassis  provided  a  convenient 
location  for  mounting  the  pass  transis- 
tor heat  sink.  Since  the  whole  heat  sink 
is  insulated  from  ground,  the  transistors 
require  no  mica  insulators,  which  sim- 
plifies mounting  and  slightly  improves 
heat  conduction, 

I  used  some  surplus  GE  100  or  125 
amp  diodes  to  construct  my  full-wave 
bridge.  Unless  you  get  two  diodes  with  re- 
versed anodes  and  cathodes,  be  prepared  to 
saw  heat-sink  material  and  to  insulate  the 
three  required  rectifier  heat  sinks  (two  single 
and  one  double)  from  each  other,  as  well  as 
from  the  chassis.  If  the  proper  mounting 
hardware  is  available  all  the  diodes  can  be 
insulated  and  installed  on  a  single  heat  sink, 
but  a  bridge  module  is  an  easier  solution.  I 
recently  saw  a  100  amp  model  at  a  hamfest 
for  $4,  new. 

It  is  a  good  idea  to  put  bypass  capacitors 


No  other  Multi-Mode  gives  you  all  these  features  -  not  one! 

.  .  .  only  the  easy-to-use  MFJ-1278  Multi-Mode  and  MultiCom''  software  gives  you  all  these  features 
plus  9  digital  modes  .  .  .  Color  SSTV,  16  Gray  Level  FAX,  Packet,  AMTOR,  RTTY,  ASCII,  Navtex, 
CWj  Memory  Keyer 


MFJ-1278  Multi-Mode 
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MFJ-12S9  MultiCom™ 

*5995 


Real  Time  Color  SSTV 

*  Transmit  and  Receive  Color  SSTV 

*  Robot  Color:  72,  36  Seconds 

*  Robot  B/W:  8,  12,  24,  36  Seconds 

*  Scottv  Color:  1  and  2 

*  Martin  Color:  1  and  2 

16  Gray  Levels  FAX/SSTV  Modem 

*  16  Gray  Levels  Weather  FAX 

*  16  Gray  Levels  AP  Wire  FAX 

*  16  Gray  Levels  B/W  SSTV 

Real-Time  Packet  Pictures 

*  SVGA,  VGA,  EGA,  CGA 
Color  Packet  Pictures 


Full  Color  SSTV  picture  actually  received  on 
14.230  MHz,  using  Robot  72  second  format, 
transmit  and  receive  color  and  black  and  white  SSTV 
pictures. 
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New  Enhanced  Mailbox 

•  Expandable  32K,  128K  or  512K 

•  Separate  callsign  for  mailbox 

•  Mailbox  ON  during  packet  connects 

•  Auto/Manual  mail  forwarding 

•  Auto/Manual  reverse  mail  forwarding 

•  Remote  Sysop  access,  Sysop  paging 

•  Chat  mode,  mailbox  C-Cext 

•  **Has  mail"  LED  indicator 

High  Speed  Modems 

•  2400  baud  Modem,  $89.95 

•  9600  baud  G3RUH  Modem,  $109.95 

•  Plugs  taslde  MFJ-1278 

•  Selectable  from  keyboard 

•  MFJ-1278  Turbo,  $359,95 
with.  2400  baud  modem 


More  MFJ  Exclusive  Features 

•  Automatic  Signal  Analysis™  for  HF  Packet 
and  AMTOR  as  well  as  RTTY  and  ASCII 

•  Automatic  Digipeatcr  Routing™ 

*  QSO  and  transfer  files  simultaneously 

*  Dedicated  MARS  mode 
Built-in  printer  port,  sidctonc  amplifier 
Individual  radio  port  level  control 
Stored  parameters  for  each  mode 
CW  iambic  paddle  input 
Call  Alert  Beeper™ 
Built-in  packet  connect  bell 
IC  sockets  used  throughout 
One  year  unconditional  guarantee 


* 


16  Grav  Levels  WeFax  map  actualJv  received  on 

16.410/MHz.  Only  MFJ-1278  and*  MultiCom™ 
eives  you  a  16  gray  level  modem  for  transmitting  and 
receiving  WEFAX,  FAX  and  Color  SSTV. 


256  Color  VGA  Packet  Picture  actually  received 

on  packet.  Join  the  fun  of  packet  picture  passing.  Sec 
brilliant  full  color  pictures  paint  across  your  screen 
as  they  are  being  received. 


fCasy  and  simple  .  .  .  MultiCom" lM  Operation  Menu 
ets  you  select  each  mode  by  pressing  a  single  key. 
laeh  mode  has  10  user  programmable  buffers. 

New  MultiCom™  Terminul  Program 

MFJ  MultiCom™  Starter  Pack  complete  with  computer 

nterface  cable  and  instruction.  Order  MFJ- 1289,  $59.95 

BM    compatibles,    MFM282B,    $39.95    C64/I28. 

vlrJ-1290.  $49.95,  Amiga  MFJ-12S7B,  59.95  Macintosh. 

Pre-wired  Cables  and  TNC /IV  lie  Switch 

Solves  your  wiring  headache  with  the  MFJ  pre-wired 
fNC-lo- radio  cables,  $14.95,  TNC/Mic  switch  allows  you 
o  switch  between  Microphone  and  MI  J  1278  without 
lisconnecting  cables.  MFJ-1272B,  $34.95, 
rearurt.s  in  rhis  ad  us.es  MFJ-1278  Firwiirc  3.  ft*  MultiCom™ 
!.2  ami  VGA  graphic.  Features  niiiy  vary  with  other  MFJ-1278 


16  Gray  Levels  AP  Wire  Photo  FAX  actually 

received  on  20.738  MHz,  See  tomorrow's  news  today 
before  it  appear  in  your  newspaper. 

Memory  Expansion  Board  with  firmware 
MFJ-46A  $49.95,  32K  RAM:  MFM6B,  $69.95.  128K 
RAM  or  MFJ-46C,  $239.  95 1  512K  RAM. 
MFJ-1278  Real  Time  Clock 
MFJ-43.  *29.95,  Ends  frustration  of  setting  TNC  clock 
everytime  you  turn  k  on.  Plugs  into  RAM  socket  Works 
with  MFJ-1278,  MFJ  TNCs  and  TAPR  TNC  clones. 

Firmware  3.6  and  MultiCom™  Upgrade  2.2 

New    firmware    3.6    upgrade,     MFJ-4K,    S24,95. 
MultiCom™  2.2  upgrade.  MFJ49B,  $24.95,  available. 

firmware*  terminal  program  or  other  graphic**  system. 
CIRCLE  86  ON  READER  SERVICE  CARD 


Easy  to  use  MultiCom™  FAX  Menu-getting  on 
FAX  and  SSTV  is  as  simple  as  pressing  one  or  two 
keys  ...  it  couldn't  be  easier! 

Picture  Perfect  Video  Digitizer 
MFJ-1292,  S  199.95,  Creates  SSTV,  FAX,  packet  picture. 

Nearest  Dealer/Orders:  800-647-1800 
Technical  Help:  800-647-TECH(8324) 

*  1  year  unconditional  guarantee  *  30  day  money  back 
guarantiee  (less  s/h)  on  orders  ttom  MFJ  •  Free  catalog 

MFJ  ENTERPRISES,  INC. 

Box  494,  Miss.  State,  MS  39762 
{601)323-5869;  84:30  CST,  Mon.-Fri. 
FAX:  (601)  323-6551;  Add  $6  .s/h. 

MbJ  .  .  .  making  quality  affordable 

Prices  and  sfjectfucatinns  subject  to  change  $  \wi  mfj  E^<prt«*fc.  inc. 


across  the  diodes  when  installing  your  recti- 
fiers. After  my  supply  was  up  and  running  1 
noticed  a  strange  buzzing  noise  on  an  AM 
radio  when  I  turned  the  supply  on.  Holding  a 
capacitor  across  one  diode  (carefully!)  re- 
duced the  noise.  Bypassing  them  all  with 
0,01  |iF  ceramic  disc  caps  made  the  noise 
vanish.  Do  this  first — that's  easier! 

Computer-grade  filter  capacitors  are  very 
expensive  new,  but  are  readily  available  for 
a  dollar  or  two  each  at  hamfests.  I  eventually 
found  two  67,000  jiF,  75  volt  units  for  my 
supply.  The  handbooks  have  formulas  for 
calculating  the  capacitance  needed,  accord- 
ing to  transformer  voltage,  voltage  and  cur- 
rent needed  by  the  load,  and  type  of  rectifier 
used.  The  2,000  }iF  per  amp  value  some- 
times recommended  as  a  starting  point  is  on- 
ly a  rough  guess.  My  334,000  \iF  value  is 
high,  but  my  diodes  are  husky  enough  to 
withstand  the  tremendous  surges  during  the 
microseconds  of  each  cycle  when  their  out- 
put voltage  is  higher  than  the  capacitors' — 
the  only  time  they  can  conduct. 

For  the  regulator  circuit,  I  chose  the  723 
chip  for  its  excellent  regulation,  current  lim- 
iting, and  remote  sense  capability.  Many  de- 
signs have  been  published  for  this  chip,  but 
a  couple  of  my  "experiences"  (the  name  we 
give  to  our  mistakes)  may  be  of  interest. 
Avoid  too  much  gain  or  too  little  gain  in  the 
drivers  between  the  regulator  and  the  pass 
transistors.  Too  little  gain  will  make  the  723 
over-exert  itself;  too  much  may  make  the 
circuit  highly  sensitive  and  subject  to  micro- 
phonics. Initially,  I  had  the  723  driving  a 
2N5339,  which  drove  a  high-gain  MJ4035 
Darlington,  which  drove  the  pass  transistors. 
The  drive  current  from  the  723  was  so  low  it 
was  almost  unreadable  and  the  supply  output 
was  jittery.  Eliminating  the  2N5339  solved 
the  problem  and  the  723  still  loafs  along 
with  a  drive  current  of  100  microamps  at  a  2 
amp  supply  output.  To  ensure  stability,  T  put 
a  2,7k  resistor  between  the  723  output  and 
ground  to  maintain  a  more  reasonable  and 
constant  load. 

Builders  who  want  to  avoid  the  hassle  of 
making  their  own  regulator  board  may  want 
to  try  a  trick  suggested  to  me  by  Rick 
WA3MKT  You  can  purchase  a  relatively  in- 
expensive low  current,  723-based  supply 


with  remote  sensing  and  use  the  output  to 
drive  your  pass  transistors.  If  you  hook  the 
remote  sensing  terminals  to  the  main  supply 
output,  the  small  supply  will  regulate  the 
main  one.  Although  I  did  not  use  this  tech- 
nique in  my  supply,  I  breadboarded  it  and  it 
worked  well. 

If  you  make  your  own  regulator  board,  be 
sure  to  include  a  good  ground  and  to  run 
both  ends  of  the  divider  network  (which  sets 
the  voltage  output)  directly  to  the  supply 
output  terminals  or  to  the  load  I  did  not  do 
either  at  first  and  my  regulation  was  poor  at 
higher  current  levels. 

Some  references  emphasize  the  desirabili- 
ty of  using  pass  transistors  of  the  same  des- 
ignation and  lot  number.  1  obtained  several 
2N3771s>  which  are  much  huskier  than 
2N3055s,  and  took  care  to  select  all  from  the 
same  lot,  I  found  the  gains  varied  from  the 
mid-teens  to  about  a  hundred.  Perhaps  dif- 
ferent lot  numbers  or  even  just  similar  tran- 
sistors (such  as  2N3771S  and  2N3772s)  with 
closer  gain  figures  would  be  as  good  or  bet- 
ter. If  you  use  mixed  transistors  you  will 
have  to  design  based  on  the  weakest  specs. 
However,  gain  differences  within  types  are 
relatively  unimportant  because  ihey  can  be 
swamped  by  using  0.1  ohm  emitter  balanc- 
ing resistors. 

Whatever  pass  transistors  are  used,  their 
ratings  mean  little  unless  they  are  cooled  by 
an  adequate  heat  sink.  Calculating  the  sur- 
face area  needed  is  not  at  all  simple,  as  the 
formulas  in  the  handbooks  and  regulator  da- 
ta books  will  show.  Because  amateur-built 
supplies,  like  mine,  will  likely  use  non-cus- 
tom transformers,  the  pass  transistors  will 
probably  have  much  more  heat  to  dissipate 
than  in  commercial  supplies.  The  number  or 
capacity  of  the  pass  transistors  and  the  size 
of  the  heat  sink  should  be  correspondingly 
greater  than  in  such  commercial  units. 

Wiring  high  current  supplies  is  no  trivial 
matter.  To  avoid  unwanted  voltage  drops,  I 
used  two  runs  of  #10  stranded  wire,  pur- 
chased from  an  electrical  supply  company, 
for  all  heavy  current  runs.  The  great  advan- 
tage of  using  stranded  wire  is  that  it  bends 
more  easily,  but  it  is  also  more  difficult  to 
solder  to  terminal  lugs.  I  took  care  of  that 
problem  by  making  liberal  use  of  crimp-on 


ring  terminals,  which  I  soldered  to  the  wires 
for  safety. 

Some  of  my  terminal  lugs  had  several 
wires  running  to  them.  The  positive  output 
jack  had  two  heavy  wires  from  the  current 
limit  resistor,  one  wire  from  the  regulator 
voltage-setting  divider,  one  from  the  over- 
voltage  protection  circuit,  one  from  the  out- 
put capacitor,  and  one  from  the  voltage  me- 
ter. It  would  be  difficult  to  solder  all  those 
wires  properly  to  the  output  jack.  I  terminat- 
ed them  all  with  ring  terminals  and  made  a 
heavy  copper  extension  for  the  jack,  with  a 
machine  screw  attached  to  accept  half  of  the 
wires.  Where  I  needed  wires  insulated  from 
each  other  I  used  machine  screws  isolated 
by  bare  circuit  board  material. 

With  the  heavy  wire  runs  I  used  and  with 
a  substantial  current  resistor  already  break- 
ing the  positive  output  path,  I  had  no  desire 
to  add  another  break  for  an  amp  meter  shunt 
resistor.  Instead,  I  configured  a  meter  as  a  1 
volt  voltmeter  and  had  it  read  the  voltage 
across  the  current  limit  resistor  already  in 
place.  By  playing  around  with  values  I  was 
able  to  get  the  voltage  figure  indicated  on 
the  meter  to  correspond  to  the  actual  output 
current.  Because  the  current  limit  resistor  is 
so  low  in  value  (about  0.025  ohms  in  this 
supply)  the  connection  between  the  meter 
leads  and  the  resistor  terminals  should  be 
flawless.  When  mine  was  not,  I  read  4  to  8 
amps,  rather  than  the  2  a  car  taillight  was  ac- 
tually drawing.  Concerning  the  output  volt- 
age meter,  almost  any  sensitivity  will  do*  if 
the  proper  series  resistance  is  calculated. 

The  relatively  simple  schematics  for  regu- 
lated, high -current  supplies  may  make  them 
appear  like  easy  and  inexpensive  weekend 
projects.  Inexpensive  they  can  be,  with  good 
shopping  and  the  help  of  good  friends.  How- 
ever, when  you  add  in  the  tuition  charges  in 
the  School  of  Hard  Knocks,  the  opportunity 
costs  do  not  look  so  trivial.  Nor  are  home- 
built  supplies  likely  to  be  as  efficient  as 
commercial  units  unless  a  custom  trans- 
former is  available.  Still,  IVe  ended  up  with 
an  excellent  supply  and  will  find  my  next 
supply  project,  and  any  needed  repairs, 
much  easier  now — especially  if  some  other 
alumni  of  the  School  will  report  some  of  the 
lessons  they  had  to  learn. 
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Figure  I.  723  circuit  components. 
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Figure  2,  Transformer  load  line. 


The  Fastest  Counter  Starts 

with  the  Fastest  Chip 


Optoelectronics 
Puts  the  OE10 
Inside 


Since  the  70's  the  frequency 

counter  chip  most  used  was  the 

7216  (8  digits, 

10  million  counts 
per  second).  The 
only  way  to  have 
a  faster  more 
reliable  counter 
was  to  design  our 
own  chip.  So  we  did  — 
the  OE10.  Faster-  10  digits, 

220  million  counts  per  second, 

Reliable  -  zero  field  failures. 
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And  now  we  have       - 
added  a  microprocessor  to 
unleash  the  power  of  the  OE10. 

Optoelectronics  introduces  the  3 000 A 
Multifunction  Micro  HandiCounter®  with  these 
new  and  exciting  features: 


•Digital  Filter 

Technique  f patent  pending) 

Filters  stable  signals  from 
background  clutter 

•Digital  Auto 

Capture  (patent pending) 

Holds  present  reading  and  stores 
previous  reading  for  hands  free 
unattended  operation 

•Works  Even  in  Presence  of 
Strong  KF  Signals 

•  Stores  Frequencies 

•Increased  Sensitivity 

•Synchronous  RF  Detection 

Super  sensitive  16  segment 
bargraph  operates  independently 
from  counter 

•High  Speed  ASIC 

220  million  counts  per  second. 


•lQHz-3GHz 

•Multifunction 
HandiCounter® 

•Dual  High  Impedance 
Amplifiers 

For  ratio  and  time  interval 
functions 

•High  Resolution 

Direct  count  to  over  200MHz 

•Extended  Battery  Use 

•  1  Year  Full  Warranty 

•All  This  and  More  for  the 
Low  Price  of  $279, 


Options  for  the 
NEW3000A 

TCXO30 

1  2ppm % $100. 

BL30/Backlight 45. 

Antenna  -  TA100S 

Telescoping  Whip  Antenna 12. 

Antenna  Pack  2 

Includes  RD27,  RD50,  RD100 
RD440,  RD800  -  Save  $32 99. 

CC30 

Padded  Mack  vinyl 

Factory  Direct  Order  Line 

1-800-327-5912 

305-771-2050  •  Fax  305-771-2052 

5821  NE  14ih  Ave,  Ft.  Lauderdale,  FL  33334 

Wk  Ship/Handling  (Max  $10)  U.S.  &  Canada,  15%  outside 
continental  1LS,  *  Visa,  Master  Card,  C.O.D.  (Cash  or 
Money  Order  only), 


I  I1V#I¥I 

BE  SURE  YOU  HAVE  AN  OE10  INSIDE 
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Fiber  Optics 
and  Amateur  Radio 

te  fiber-optic  technology  in  our  future? 


by  Roald  Steen  AJ0N/LA6US 


Fiber  optics  is  a  segment  of  the  commu-  cables  pick  up  some  electronic  noise.  By 
nications  industry  which  is  evolving  running  fiber-optic  cable  from  the  receiver 
rapidly.  While  fiber  optics  is  used  chiefly  front  end  io  the  receiver  in  your  shack  you 
for  land  and  undersea  communications  ca-  eliminate  all  pickup  of  electromagnetic 
bles,  there  are  also  uses  for 
this  technology  in  amateur  ra- 
dio. 

One  of  the  most  interesting 
applications  of  fiber  optics  in 
amateur  radio  may  be  as  a 
substitute  for  coaxial  cables. 
As  you  know,  coaxial  cables 
are  lossy.  The  longer  the 
coaxial  cable  and  the  higher 
the  operating  frequency,  the 
more  the  signal  will  be  attenu- 
ated in  a  coaxial  cable.  The 
falling  cost  of  fiber-optic  re- 
ceivers and  transmitters 
makes  fiber  optics  an  attrac- 
tive substitute  for  coaxial  ca- 
bles. 

We  are  used  to  having  the 
receiver  and  the  transmitter  in 
the  shack,  but  the  correct  lo- 
cation for  these  devices  is  re- 
ally right  next  to  the  antenna. 
Through  fiber  optics,  it  is  pos- 
sible to  select  these  favorable 
locations  for  the  transmitter 
and  the  receiver. 

The  equipment  in  your 
shack  could  produce  both  the 
frequency  and  the  modulation 
of  the  signal  which  you  arc 
transmitting.  Once  these  two 
components  of  your  signal  are 
generated  in  the  shack,  they 
can  be  fed  from  a  fiber-optic  transmitter 
through  a  fiber-optic  cable  to  the  antenna, 
where  an  RF  amplifier  could  be  mounted  in 
a  weatherproof  enclosure. 

Both  the  fiber  and  the  electric  power  to 
the  transmitter  must  run  up  to  the  antenna. 
This  can  be  achieved,  in  the  case  of  a  solid- 
state  transmitter,  simply  by  supplying  the 
12  volts  DC,  needed  to  operate  the  trans- 
mitter, through  low  voltage  wiring. 

Also,  for  the  receiver  front  end,  the  best 
location  is  as  close  to  the  antenna  as  possi- 
ble in  order  to  avoid  attenuation  of  the  re- 
ceived signal  and  pickup  of  noise.  Coaxial 
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Photo  A.  Fiber  optics  is  a  rapidly  evolving  communications  technology 
which  is  of  interest  to  the  amateur  radio  community, 


been  adopted  by  some  mobile  amateur  radio 
manufacturers.  Aviation  and  marine  radio 
manufacturers  are  also  adopting  the  fiber- 
optic cable  as  a  link  between  the  control 

head  and  the  transceiver. 

Fiber-optic  cables  can  be 
used  for  a  number  of  other 
control  and  communications 
purposes.  For  example,  fiber- 
optic cables  may  be  used  to 
connect  one  or  several  remote 
receivers  to  a  repeater. 

A  significant  advantage  of 
fiber  optics  over  other  commu- 
nications cables  is  its  enor^ 
mous  bandwidth,  A  bandwidth 
of  gigacycles  is  possible.  This 
bandwidth  limitation  is  not  a 
limitation  inherent  in  the  fiber 
itself,  but  rather  in  the  input 
and  output  devices,  i.e.  the  op* 
tic  receivers  and  transmitters. 

The  technology  of  fiber-op- 
tic receivers  and  transmitters  is 
steadily  improving.  Scientists 
working  for  a  Japanese  compa- 
ny recently  fed  information  at 
a  rate  of  20  gigacycles  through 
a  fiber-optic  cable  exceeding 
600  miles.  This  equals  a  ca- 
pacity of  around  3,000  televi- 
sion channels*  Commercial  de- 
vices are  lacking  such  labora- 
tory records,  yet  the  capabili- 
ties of  modern  commercial 
fiber-optic  systems  can  be  im- 
pressive. 


noise  in  the  feedline.  Fiber-optic  cables  are 
completely  immune  to  electromagnetic 
noise.  You  can  run  a  fiber-optic  cable  right 
next  to  the  most  powerful  RF  devices  with- 
out any  RF  getting  into  the  signal  propagat- 
ing through  the  cable. 

Mobile  Radios 

Manufacturers  of  mobile  radios  have 
started  to  embrace  fiber  optics.  Some  mo- 
bile radios  now  come  with  a  small  but  ad- 
vanced control  head  which  communicates 
with  the  transceiver  in  the  trunk  through  a 
fiber-optic  cable.  This  technology  has  also 


Optic  Fiber  Types 

There  are  three  main  types  of  optic  fibers. 
Plastic  fibers  have  high  attenuation  ratings 
which  limit  this  fiber  type  to  cables  that 
cover  up  to  a  few  hundred  feet.  But  plastic 
fibers  are  cheap  and  easy  to  install,  and  are 
therefore  an  attractive  material  for  short  ca- 
ble runs. 

Regular  glass  fibers  have  some  spreading 
of  the  signal,  since  internal  reflections  from 
the  edges  of  the  fiber  ensure  that  a  signal 
which  is  sent  from  one  end  is  received 
somewhat  smeared  out  in  the  other  end. 
This  smearine  limits  the  amount  of  infor- 
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STANDARD 

AMATEUR     RADIOS 


Now  available  -  The  worlds  finest  amateur 
radios.  Unsurpassed  quality  and  features  make 
STANDARD  the  worlds  most  popular  line  of 
amateur  radios. 


Mini  Deluxe  HTs: 

C168A2meter 
C468  A  450MHz 


CaJI  For 
Price 


Twin  Band  HTs 

C228A  2M/220MHz     cm  For 
C528A  2M/440MHz       Pric* 
C628 A  440MHz  &  L2GHz 

C558A  CaU  For  Price 

Twin  Band  Mobile 

C5608DA  2M/440MHz 

Call  For  Price 

We  also  have  many  accessories  for 
these  radios  and  most  heath  radios* 
CaU  1-800*292-7711  for  details. 
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SALES  &  M    *       SERVICE 

23040  Schoenherr,  Warren,  Ml  48089 

OPEN  MQN-FR1 10-6,  SAT  10-4.  SUN  CLOSED 

TERMS:  Prices  Do  Not  include  Shipping. 

Price  and  Availability  Subject  to 
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PkOtO  B.  A  fiber-optic  connector.  New  and  easy-to-use  fiber-optic  connectors  with  low  atten- 
uation are  on  the  market. 


mation  which  can  be  transmitted.  The  prob- 
lem of  smearing  is  especially  significant  for 
Jong  cable  runs  and  for  circuits  that  com- 
municate very  large  amounts  of  informa- 
tion. This  type  of  fiber,  which  is  the  sim- 
plest type  of  glass  fiber,  is  called  multi- 
mode  fiber. 

A  single-mode  fiber  is  an  advanced  optic 
fiber  This  type  of  fiber  is  used  in  most 
long-distance  Fiber  circuits.  A  single-mode 
fiber  has  a  construction  which  keeps  the 
light  centered  in  the  middle  of  the  fiber 
throughout  the  trip,  thereby  eliminating  the 
problem  of  smearing. 

Connectors  have  been  one  of  the  chal- 
lenges of  the  fiber-optics  industry.  Early 
fiber-optic  connectors  were  difficult  to  in- 
stall and  introduced  a  considerable  amount 
of  attenuation  in  the  circuit.  However, 
many  large  corporations  are  now  competing 
in  the  fiber-optic  connector  market.  Con- 
nectors have  been  developed  (partly  due  to 
the  intense  competition)  that  are  easy  to  in- 
stall and  have  very  little  attenuation  com- 
pared with  early  fiber-optic  connectors. 

Modem  high  speed  computing,  called  su- 
percomputing,  would  not  have  reached  its 
present  capabilities  without  fiber-optic 
communications  between  computers,  con- 
trol devices  and  memory  devices. 

A  fiber-optic  cable  can  carry  many  more 
television  channels  than  a  coaxial  cable. 
Therefore,  more  and  more  cable  television 
systems  are  adopting  the  use  of  fiber-optic 
cables.  In  cable  television  systems  ihc  optic 
fibers  are  used  mostly  to  connect  the  studio 
with  distribution  amplifiers  and  similar  de- 
vices. Relatively  few  homes  have  been  con- 
nected directly  to  optic  fibers  for  cable  tele- 
vision. 

But  it  is  likely  that  more  and  more  homes 
will  be  connected  directly  to  optic  fibers. 
Not  only  may  the  optic  fiber  bring  televi- 
sion into  the  home,  but  also  telephone  ser- 
vice. The  technology  exists  to  allow  the 
same  fiber-optic  cable  to  be  used  for  both 
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telephone  and  Tor  cable  television  service. 

A  drawback  to  telephone  service  through 
optic  fibers  is  that  the  optic  fiber  cannot 
bring  power  to  the  telephone,  unlike  a  cop- 
per telephone  wire  which  serves  both  as  a 
communications  cable  and  as  a  power  ca- 
ble for  the  telephone.  The  optic  fiber  must 
therefore  be  complemented  by  copper 
wires  in  order  to  supply  the  telephone  with 
power*  Already,  most  cables  that  are  laid 
between  telephone  switching  offices  are 
made  with  optic  fibers  instead  of  copper. 

Fiber  optics  has  almost  completely  taken 
over  for  copper  in  new  undersea  cables. 
Currently,  there  are  three  transatlantic 
fiber-optic  cables  in  operation,  with  a  total 
capacity  equivalent  to  about  200,000  tele- 
phone circuits. 

A  new  undersea  fiber-optic  cable  which 
will  connect  Europe  with  the  Far  East  is  in 
the  planning  stage.  This  cable  will  go  from 
Europe  through  the  Mediterranean,  the  Red 
Sea,  the  Indian  Ocean  and  into  the  Far 
East.  The  capacity  of  this  cable  could  reach 
the  equivalent  of  more  than  half  a  million 
telephone  calls. 

The  need  for  repeaters  has  been  a  chal- 
lenge for  the  manufacturers  of  trans-oceanic 
fiber  cables-  These  repeaters  need  electric 
power  from  copper  wires,  which  must  be 
run  in  addition  to  the  optic  fibers  in  a  trans- 
oceanic fiber-optic  cable.  The  distance  that 
can  be  covered  without  repeaters  has  been 
increasing  due  to  new  fibers,  transmitters 
and  receivers.  Also,  new  optic  amplifiers 
may  reduce  the  complexity  of  new  trans- 
Adantic  cables.  Optic  amplifiers  amplify 
the  optic  signal  without  first  convening  it 
into  an  electric  signal.  The  optic  amplifiers 
also  require  an  electric  current  supply. 

The  rapidly  evolving  fiber-optic  tech- 
nology may  offer  many  interesting  capa- 
bilities to  ham  radio.  It  is  therefore  well 
worth  the  effort  to  pay  attention  to  this 
interesting  technology  and  its  growing 
capabilities. 
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DSP— it  seems  that  you 
just  can't  avoid  hearing 
these  three  tetters  today 
anywhere  analog  signals  are 
in  use.  Amateur  radio  gear 
is  no  exception.  Manufactur- 
ers of  just  about  anything 
that  uses  filters  have  jumped 
on  the  DSP  bandwagon — 
taking  advantage  of  this  up- 
and-coming  technology.  The 
subject  of  this  review — 
AEA's  DSP-2232— is  a  great 
example  of  how  DSP  can 
bring  intelligence  and  flexi- 
bility to  a  product  traditional- 
ly hardwired  for  a  job. 

What  is  DSP? 

DSP  Stands  for  Digital  Signal  Processing. 
DSP  uses  microprocessor  technology  to 
simulate  analog  filter  circuits  (in  the  case  of 
the  DSP-2232,  the  filters  used  in  the 
modems),  DSP  has  two  principle  advan- 
tages over  traditional  analog  filter  design. 
First  is  performance:  A  DSP  filter  can  have 
very  good  skirt  characteristics-  The  "skirt5  of 
a  filter  is  the  slanted  line  you  see  on  either 
side  of  the  filter's  frequency  response  when 
you  plot  it  on  paper.  DSP  filters  are  excep- 
tionally sharp,  much  sharper  than  even  very 
expensive  and  sophisticated  analog 
designs. 

The  second  attraction  ot  DSP  filters  is  the 
fact  that  they  are  "virtual."  That  is,  they  real- 
ly only  exist  in  the  ^mincT  of  the  computer  as 
software.  This  makes  impossible  things  pos- 
sible. There  are  things  that  a  DSP-based  fil- 
ter can  do  that  no  amount  of  time,  energy, 
and  money  could  do  to  an  analog  fitter.  For 
example,  DSP  can  be  used  to  create  Adap- 
tive1* filters  that  actually  change  their  charac- 
teristics on-the-fly  to  adapt  to  changing  con- 
ditions. The  soft  nature  of  DSP  filters  also 
means  that  new  filters— hence  new 
modems,  tor  example — are  only  a  download 
away,  A  controller  like  the  DSP-2232  need 
never  become  obsolete,  thanks  to  DSR 
New  mode?  Download  the  firmware  and 
you  are  on  the  air.  (Note:  As  of  this  writing, 
AEA  has  not  yet  set  up  their  BBS  to  allow 
downloads,  but  it  is  their  intention.) 

Inside  the  Unit 

The  heart  of  the  DSP-2232  is  a  24  MHz 
Motorota  560001.  DSP  chip.  This  special- 
ized IC  provides  the  modems  for  all  operat- 
ing modes.  The  list  of  supplied  modems  is 
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The  ABA  DSP-2232. 


impressive: 
300  bauds  HF  packet  (FSK) 
1200  bauds  VHF  packet  (FSK) 
2400  bps  packet  (DPSK) 
1200  bps  packet  (BPS K— satellite) 
HF  FTTTY  (FSK) 
Morse 
Facsimile 
SSTV  (256  levels) 
9600  bps  (FSK— KK9G) 
1200/4800  bps  ASCII  (satellite) 
Dual-port  300/1 200  or  1 200/1 200  packet 
Dual-port  RTTY  or  AMTOR/1200  baud 
packet 

The  DSP-2232  uses  a  Zilog  Z-180  em- 
bedded microprocessor  to  handle  protocol 
conversion — that  is.  to  deal  with  the  logic  of 
maintaining  an  intelligent  connection  like 
packet  or  AMTOR.  On  the  back  of  the  unit 
are  two  radio  interface  ports  which  operate 
simultaneously,  allowing  true  dual-port  op- 
erations in  some  modes.  The  DSP- 1232  is 
a  single-port  version  of  the  controller; 
though  it  too  provides  radio  interface  con- 
nections which  may  be  used  one  at  a  time. 
These  radto  connections  are  traditional  5- 
pin  DIN  connectors  and  the  manual  pro- 
vides diagrams  for  connecting  the  unit  to 
most  popular  radios  using  the  supplied  ca- 
bles. The  five  lines  available  at  the  interface 
are:  receive  audio,  transmit  audio,  PTT  ca- 
pable of  +25  to  -40  VDC,  squelch  input,  and 
ground. 

Each  radio  is  also  supplied  with  a  direct 
FSK  (Frequency  Shift  Keying)  output — avail- 
able from  a  single  5-pin  DIN — for  high  speed 
operation,  and  a  CW  keying  output  (RCA 
jack) — positive  or  negative — for  Morse  code 
operation.  Nexl  to  the  CW  outputs  is  a  satel- 
lite up/down  frequency  control  output  lor 
Doppler  compensation.  The  current  firmware 
does  not  use  this  jack,  though  some  frequen- 


cy compensation  scheme  is  in  the  works- 

The  computer  or  terminal  device  is  con- 
nected to  an  AT  standard  9-pin  D  connector 
which  provides  RS-232  I/O,  The  unit  is  also 
capable  of  driving  a  Centronics  parallel 
printer  directly  through  a  25-pin  D  connec- 
tor. Power  for  the  DSP-2232  is  a  nominal 
+13  VDC  (12-16)  m  1.1  A  through  a  coaxial 
power  connection  on  the  rear  panel.  No 
power  supply  is  provided,  though  a  termi- 
nated pigtail  is  included  lor  connection  to 
your  shack's  supply. 

The  DSP-2232  is  housed  in  a  sturdy  alu- 
minum cabinet  with  an  attractively  silk- 
screened  front  panel.  In  addition  to  a  full  set 
of  standard  LED  status  indicators,  the  unit 
sports  an  easy-to-read  backlit  LCD  display 
which  provides  plain  text  status  mes- 
sages— a  very  hale  feature.  Between  the 
LCD  and  LEDs  are  two  LED  bar  graph  tun- 
ing indicators— one  for  each  port. 

The  Manual 

I  have  mixed  feelings  about  AEA's  manu- 
als. As  is  typical  for  AEA  controllers,  the 
DSP-2232's  is  quite  complete  as  far  as 
technical  information  goes.  In  addition  to  the 
extensive  radio  wiring  information,  AEA  has 
provided  full  schematics  for  the  unit.  The 
manual  provides  step-by-step  installation 
and  check-out  instructions  and  extensive  tu- 
torials on  the  various  operating  modes.  Also 
included  is  a  complete  and  well-written  ref- 
erence to  the  commands  understood  by  the 
controller — though  it  is  not  broken  down  by 
mode.  So,  what's  the  problem? 

Most  of  the  beginning  users  that  I  spoke 
to  had  a  hard  time  getting  started  using  the 
AEA  manual,  even  with  the  extensive  infor- 
mation provided.  It  seems  that  there  is  no 
middle  ground  in  reading  it.  A  novice  must 
go  through  the  (potentially)  tedious  installa- 
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tion  process  outlined  in  the  manual  step-by- 
step  to  use  it  Though  the  described  proce- 
dure is  an  excellent  one,  there  is  much  that 
could  be  left  out  unless  a  problem  arises. 
Many  of  the  users  I  spoke  with  found  this 
process  daunting — taking  nearly  3  day  to 
complete  m  some  cases.  To  be  honest, 
though,  Td  much  rather  use  an  AEA  manual 
with  whatever  its  flaws  than  most  others  I 
have  seen.  The  AEA  manual  has  the  infor- 
mation you  need,  if  you  can  find  it 

Compatibility 

The  DSP-2232  control  firmware  is  essen- 
tially the  same  as  the  venerable  PK-232. 
This  is  good  news  for  those  of  you  who  wish 
to  upgrade  your  PK  to  a  DSP— your  current 
terminal  software  will  work.  Those  using  the 
PC-Pakratt  II  (or  MacRatt)  terminal  software 
will  find  operation  the  same.  One  thing  that 
will  need  to  be  improved,  though,  Is  the  1  -bit 
(black  and  white)  facsimile  display.  The 
DSP-2232  can  produce  gray  scale  fax  im- 
ages, but  PC-Pakratt  II  cannot  use  them. 
Those  of  you  just  starting  with  AEA  products 
will  be  able  to  use  any  terminal  program  you 
wish.  If  it  works  with  a  telephone  modem,  it 
will  work  with  the  DSP-2232— except  for 
fax. 

Performance 

If  performance  is  the  bottom  line,  then  I 


recommend  the  DSP-2232  without  hesita- 
tion. On  VHF  packet,  the  unit  performs  like 
a  champ.  This  isn't  too  hard,  and  most 
TNCs/controllers  do.  On  HF,  though,  the 
DSP-2232  shows  what  it  can  really  do  to 
pull  packet,  RTTY,  and  AMTOR  signate  out 
of  the  mud,  which  other  unrts  will  not.  AEA 
has  lived  up  to  their  own  tradition  of  top- 
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notch  HF  performance.  Though  I  was  not 
able  to  test  it  myself,  those  I  have  spoken  to 
who  use  the  DSP-2232  for  satellite  opera- 
tions are  very  pleased  with  its  performance 
there — the  only  disappointment  being  the 
lack  of  Doppler  shift  compensation  at  this 
time. 

Some  Flaws 

The  DSP-2232  is  not  perfect;  what  is? 
The  good  news  is  that  what  is  lacking  is 

software.  All  of  the  complaints  are  not-yet- 
implemented  features.  The  frequency 


up/down  control,  for  example.  There  is  also 
currently  a  lack  of  software  to  take  advan- 
tage of  the  SSTV  and  gray  scale  facsimile, 
but  these  are  on  the  way,  The  DP-2232  is  a 
relatively  new  product  using  a  relatively  new 
technology.  AEA  has  been  very  responsive 
in  correcting  problems  as  they  are  brought 
to  light,  and  adding  features  as  the  produc- 
tion schedule  allows.  For  example,  a 
PACTOR  upgrade  for  the  unit  is  due  out 
soon.  This  will  be  a  software  upgrade — 
proving  the  value  of  DSP, 

The  other  area  that  some  might  consider 
a  problem  is  cost.  The  DSP-2232  is  not 
cheap.  On  the  other  hand,  "you  get  what 
you  pay  for"  applies  to  this  product  as  much 
as  any.  The  box  is  protected  against  obso- 
lescence by  its  DSP  technology  until  our 
digital  modes  exceed  its  computer  power 
This  will  certainly  happen  someday,  but  it 
isn't  an  imminent  concern. 

Conclusion 

If  the  price  isn't  a  problem,  I  can  recom- 
mend the  DSP-2232  without  hesitation.  It  is 
truly  state  of  the  art.  Those  of  you  involved 
in  high  speed  packet,  satellite,  or  HF  opera- 
tions will  have  a  hard  time  doing  better  at 
any  price.  The  DSP-2232  has  a  safe  future. 
As  the  VHF  packet  and  HF  digital  networks 
mature,  the  DSP-2232  will  follow  with  just  a 
change  of  firmware. 
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Digital  Satellite 

Gateway  Nodes 

How  to  get  on  OSCAR  22  with  an  HT. 


by  John  A.  Hansen  WA0PTV 


Ken  KE2SR,  who  lives  near  Buffalo, 
New  York,  is  a  fairly  new  Technician 
class  ham  who  uses  his  Commodore  64,  a 
Digicom  modem,  and  an  HT  to  communi- 
cate  on  packet  radio  with  hams  in  Aus- 
tralia. New  Zealand  and  elsewhere  around 
the  world  via  the  orbiting  satellite  OSCAR 
22.  Impossible,  you  say?  Not  at  all — he 
simply  uses  his  local  packet  satellite  gate- 
way node. 

The  satellite  gateway  node  system  is  a 
fairly  new  development  in  packet  radio 
satellites.  It  permits  region- wide  access  by 
hams  with  anything  from  very  modest 
equipment  to  the  latest  in  digital  satellite 
technology.  You  don*t  need  a  satellite 
transceiver,  you  don't  need  satellite  anten- 
nas, and  you  don't  need  any  specialized 
modems*  All  you  need  is  a  standard  bare- 
bones  packet  station  that  is  capable  of  con- 
necting with  your  local  BBS.  The  "catch" 
is  that  there  must  be  a  BBS  in  your  area 
equipped  as  a  satellite  gateway  node. 

The  satellite  gateway  node  software  au- 
tomates the  interface  between  a  standard 
packet  radio  bulletin  board  system  and  a 
high  speed  (9600  baud)  satellite  ground  sta- 
tion. All  users  of  the  BBS  (and  all  other 
BBSs  in  the  region)  can  have  access  to  di- 
rectories of  the  files  available  on  OSCAR 
22,  can  mark  files  to  be  downloaded  the 
next  time  the  satellite  is  overhead  and  have 
those  files  imported  directly  into  the  BBS, 
and  can  upload  files  to  the  satellite.  In 
short,  they  can  do  virtually  everything  with 
the  OSCAR  22  satellite  that  they  would  be 
able  to  do  if  they  spent  several  kilobucks 
setting  up  their  own  satellite  ground  sta- 
tions, 

About  OSCAR  22 

UoSat-OSCAR  22  has  been  in  orbit  more 
than  a  year  now.  It  was  built  by  the  Univer- 
sity of  Surrey  in  England  and  represents  the 
current  state  of  the  art  in  digital  satellites.  It 
is  essentially  an  orbiting  bulletin  board 
with  8  megabytes  of  on-board  storage.  The 
uplink  is  on  2  meters  and  the  downlink  is 
on  70  em.  Both  the  uplink  and  the  down- 
link are  FM  and  run  at  9600  baud.  Files  can 
be  uploaded  and  received  at  a  very  fast  rate. 


It  is  possible,  for  example,  to  upload  a 
IO0K  file  in  about  three  minutes.  Depend- 
ing on  the  level  of  congestion  on  the  satel- 
lite, it  is  possible  to  receive  files  from  the 
satellite  at  about  the  same  rate.  On  a  typical 
satellite  pass  of  13  minutes  duration,  over 
half  a  megabyte  of  data  can  be  obtained. 
For  the  most  part  this  data  is  compressed, 
so  the  amount  of  actual  uncompressed  data 
received  is  quite  a  bit  greater. 

Typically,  OSCAR  22  passes  over  any 
point  in  the  United  States  six  times  per  day, 
with  three  passes  in  the  morning  and  three 
passes  in  the  evening.  The  passes  are  about 
10  to  15  minutes  in  duration  and  are  spaced 
about  an  hour  and  a  half  apart.  Because  of 
the  high  data  rates  used  on  OSCAR  22,  the 
variety  of  material  available  on  this  satel- 
lite is  much  greater  than  on  a  standard  ter- 
restrial BBS.  In  addition  to  messages  be- 
tween individual  hams,  there  are  photo- 
graphic images  taken  by  the  on-board  cam- 
era;  public  domain  software  packages; 
schematic  diagrams;  digitized  images  of 
hams,  their  stations  and  the  areas  where 
they  live;  and  digitized  voice  Files.  There 
has  been  something  of  an  explosion  of  dig- 


ital  experimentation  on  this  bird  as  people 
have  begun  to  appreciate  the  implications 

of  being  able  to  easily  transfer  files  that  are 
measured  in  hundreds  of  kilobytes  rather 
than  in  bytes  or  kilobytes. 

Ground  Station  Requirements 

Ground  station  requirements  are  fairly 
modest,  requiring  FM  radios  on  2  meters 
and  70  em  and  vertical  antennas  with  a 
pre  amp  on  the  70  cm  side.  As  a  practical 
matter,  however,  most  ground  stations  ac- 
cess this  satellite  with  OSCAR- 13-class 
stations  (high  gain,  directional  antennas)  so 
that  in  heavily  populated  parts  of  the  earth, 
such  as  the  United  States,  access  with  ver- 
tical antennas  is  difficult.  There  are  a  few 
other  difficulties  as  well.  The  radios  used 
must  be  capable  of  9600  baud  transmis- 
sion/reception and  the  TNC  used  must 
have  a  9600  baud  modem.  Because  the 
satellite  moves  across  the  sky,  there  is  a 
problem  tuning  the  radio  during  the  pass  to 
correct  for  the  Doppler  shift.  The  technolo- 
gy is  available  for  automatically  tuning  the 
radio  and  pointing  the  antennas,  but  it  is 
difficult  to  accomplish  this  cheaply. 


Satellite  tracking  software  will  let  you  know  when  the  satellite  is  within  range. 
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Msg# 

a6ff 

3712 

a7l3 

a70S 

a70a 

a70f 

a71c 

a725 

a731 

a732 

a736 

a778 

a779 

a75t 

a772 

a74c 

a74<3 

a759 

a768 

a769 

a78b 

a76c 

a76d 

a786 

a777 

3776 

a788 

a7B7 

a7id 

a71f 

a720 

a774 

a775 

a78e 

a711 

a70b 

a726 


Size 

1544 

2746 

97S 

1373 

1B78 

762 

1869 

937 

1876 

944 

1049 

197$ 

1646 

21759 

816 

404 

865 

12540 

794 

800 

1122 

1988 

751 

747 

864 

60398 

327 

698 

612 

1006 

1172 

19195 

774 

794 

1951 

323 

2040 


UoSat  22  Directory 

To 

From 

TDaie 

Filename 

N40UL 

KG4TM 

A 11/10 

n4oul  zip 

G3CDK 

WA0PTV 

A 11/10 

GW2B56.ZIP 

VK4BRG 

WB2WPM 

A  11/10 

GW8745.ZIP 

wb0scd 

kdSsi 

A  11/10 

ji  m1.txt 

kdSsi 

wtoOscd 

A  11/10 

leo.M 

ZL2ATI 

KB20UT 

A  11/10 

GW1913.ZIP 

WB6LLO 

KBOYY 

A  11/10 

wb6llo.zip 

KB7CNN 

N7RYW 

A  11/10 

kb7cnn1  .txt 

G3cdk 

ohlkh 

A  11/10 

roddy 

oh7by 

ohlkh 

A  11/10 

pali0911 

JA6FTL 

ZS6AQC 

A  11/10 

JA6FTL02.ZIP 

wbfillo 

KB2MVN 

A  11/10 

wb6LL0 

WB4RN 

KG4TM 

A  11/10 

WB4FINZIP 

OH1KH 

VK3AHJ 

B  11/10 

Cats.. 

wb6!b 

jhlaoy 

A  11/10 

WB6LLO11.10 

dllcr 

ftbSaqz 

A  11/10 

1Q1192.aqz 

N40UL 

IT9DLN 

A 11/10 

N40ULTXT 

Satgat 

VK4TTY 

A  11/10 

rtty 

SM0TER 

VK4KAA 

A  11/10 

SM0TERO2.ZIP 

ZL1ACO 

VK4KAA 

A  11/10 

ZL1ACO03.ZIP 

WB8LEM 

VK4KAA 

A  11/10 

WB8LEM03.ZIP 

n4ou! 

tf3Ej 

A  11/10 

n4ouL0Q1 

onBug 

DJ1KM 

A  11/10 

onOugJzti 

N40UL 

WB4FIN 

A  11/10 

n4oul01  .zip 

W6SHP@WDG 

N3CXP 

A  11/10 

myfite 

vK3ahj 

kb2mvn 

B  11/10 

family. zip 

I0QGR 

N40UL 

A11/1GSH0QGR 

REPLY 

EA4RJ 

N40UL 

A  11/10 

EA4RJ2 

KA7CMF 

K60YY 

A  11/10 

jaclUxt 

wbOscd 

kdSsi 

A  11/10 

jim3.txt 

WH61 

N40UL 

A  11/10 

WH6I 

vk3ah] 

ohlkh 

B  11/10 

ron1011.1zh 

oh7by 

ohlkh 

A  11/10 

palibatlzh 

ohlkh 

OH7BY 

A  11/10 

ohlkhlzh 

WD4ASW 

WA0P7V 

A  11/10 

GW1695.ZIP 

WB0SCD 

W08NNG 

A  11/10 

lloyd.jim 

N40UL 

N7RYW 

A  11/10 

n4oul1.txt 

Subject 

More  user  info  4 U 

Gateway  Nodes 

THANKS  QSL 

CTS  thoughts 

Greetings  Leo 

HELLO!! 

CFG  FILES  &  COMMENT 

Thanks 

In  some  ways 

Onnea  vaan 

JA6FTL02 

DL  THIS  FIRST 

SASJQQQn2PC'S? 

Thanks  reply 

T_B  Kaeschtele? 

USERS  INFO  DSP-1 2 

RTTY  NEWS 

THANKS 

THANKS 

THANKS 

DSP-12  Users  List 

FT-736R  CAT-Ctrl 

User  Info 

A  QUESTION  ABT  THE  232 

family,  pic 

DSP-1 2 
THANKS 
Doppier  feedback 

DSP-1  £  REPLY 

Smalt  is  beautiful., 

BaLit 

Kiitos  ja  onnea  U 

Re;  Progress  with  DO F 

Lin  den  bl  ad 
DSP-12  User 


Notes:  Neither  ZL2ATI  nor  KB20UT  own  satellite  stations,  yet  they  appear  on  this  directory  as  if  they  did  because  they  are  using  gateway  nodes. 
File  a77G  is  a  digitized  picture. 


Figure  1.  Typical  Uo22  directory  file  as  it  appears  on  ike  BBS. 


A  typical  Uo22  ground  station  consists 
of  a  modified  Yaesu  FT-736R  (or  1COM 
275/475  or  970  or  Kenwood  TS-71 1/811  or 
790),  a  9600  baud  modem,  a  pair  of  satel- 
lite antennas  (such  as  the  KLM  40CX  and 
22C)  and  a  computer-driven  rotator  (such 
as  the  Yaesu  5400).  Many  other  combina- 
tions are  possible  and  it  certainly  is  possi- 
ble to  operate  Uo22  with  less  expensive 
equipment,  but  this  is  a  typical  station  con- 
figuration. 

Enter  the  Gateway  Node 

Many  people  would  like  to  have  the  ben- 
efits of  operating  Uo22  but  are  unable  to 
make  the  investment  required.  The  Satellite 
Gateway  Node  software  was  designed  to 
meet  this  need.  It  integrates  a  fully-auto- 
mated satellite  ground  station  with  a  stan- 
dard terrestrial  BBS.  Ii  runs  entirely  unat- 
tended and  requires  little  more  sysoping 
than  does  a  stand-atone  BBS,  Here  is  how 
it  works. 

Twice  a  day  (after  each  set  of  satellite 


passes)  a  directory  of  the  most  recent  files 
available  on  Uo22  is  placed  on  the  terres- 
trial BBS.  BBS  users  can  then  read  that  di- 
rectory (by  simply  reading  the  message 
containing  it)  to  find  out  what  is  available. 
(A  typical  directory  file  is  displayed  in  Fig- 
ure 1.)  The  directory  shows  the  file  num- 
ber, the  file  size,  who  the  file  is  to  and 
from,  the  date  the  file  was  uploaded,  the 
filename,  and  a  subject  for  the  file.  In  addi- 
tion, in  the  *T"  column,  it  shows  whether 
each  file  is  an  ASCII  type  or  binary  type 
file.  When  BBS  users  request  ASCII  files, 
the  files  are  imported  into  the  BBS  as  stan- 
dard messages  directed  to  the  individuals 
who  requested  them.  When  BBS  users  re- 
quest binary  files  they  are  moved  to  a  spec- 
ified subdirectory  on  the  BBS  where  they 
can  be  downloaded  by  the  users  who  re- 
quested them.  In  the  latter  case  the  user  is 
sent  a  message  telling  him  that  his  binary 
file  has  arrived, 

If  a  BBS  user  wishes  to  obtain  any  of  the 
files  in  the  Uo22  directory,  he  merely  sends 


a  message  to  U022MK  @  U022MK  that 
contains  a  list  of  the  file  numbers  he  wants. 
Each  time  a  file  is  received  from  the  satel- 
lite it  is  placed  in  a  special  subdirectory. 
When  someone  requests  a  file  from  the 
satellite  using  the  U022MK  procedure,  the 
gateway  node  first  checks  this  subdirectory 
to  see  if  the  message  already  exists.  If  the 
message  exists,  it  is  immediately  uploaded 
to  the  BBS.  If  not,  it  is  marked  for  automat- 
ic downloading  from  Uo22  on  the  next 
pass.  This  is  why  the  system  is  called  a 
NODE.  Files  are  stored  on  the  gateway 
node  so  that  a  file  is  never  requested  from 
the  satellite  more  than  once. 

It  takes  awhile  to  get  used  to  having  to 
enter  a  request  for  a  file  and  then  wail  until 
later  to  actually  receive  the  file.  As  a  prac- 
tical matter,  however,  this  is  what  satellite 
eround  station  owners  have  to  do  as  welL 
Files  obviously  can  only  be  obtained  when 
the  satellite  is  actually  overhead,  so  users 
must  wail  until  the  satellite  comes  up,  re- 

Conlinued  on  p&ge  24 
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KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  10-5pm/Sunday  11-2pm 

Monday-Friday  9  to  6:00  PM 

Come  to  Barry's  for  the  best  buys  in  town 


For  the  best  buys  in  town  call: 

21 2-925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 

Export  orders  expedited. 

IC-R71 AJ51AM  781 M  229GM  fl-7000,  IC-7G5, 
IC-726,  IC-323,  3230H,  729  &  728,  IC-901,  H-7100, 
IC-2410A/2SO0A,  R-1,  R-72,  R-100.  P2/P4AT 


Wherever  I  go,  I  take  my  radio. 

Specialist  in  RADIOS; 

Business  marine  aviation, 

ham  radios  and  scanners. 


CONTACT  US  FOR  THE  LATEST  IN 

BUSINESS  AND  HAM  RADIOS, 

SHORTWAVE  RECEIVERS  & 

SCANNERS.   MOTOROLA. 

YAESU,  4COM,  KENWOOD, 

MAXON,  SONY.  ETC. 


■  -.TE. 


1 


KENWOOD 


"-767GX,  FT-S90,  FT-747GX,  FT-990, 
FRG-8800,  FT-736R,  FT-1000D,  FT-415/815,  FT-53G, 
FT-52Q0,  FT-2400,  FT-470,  FT-411E 


O     . 
ICOM 


ANTENNAS 

A-S,  AES,  CusteraEt,  Hy-Gair, 

Hustler.  KLM.METZ  Urban. 

MODUBLOX,  TONNA,  Butternut, 

Mufti-Band 


YAESU   ICOM 
FT-23R726/76   IC2/3/4SAT 
FT411E-S1 1-911    IC02AT^SRA 
FTH-200S/7G08   IC2MGAT/24AT 
IC-A21/U16 


TS450SMT,  R-50OO,  TS-S50S,  TM  241 /A/ 
441  A,  TR-751  A,  Kenwood  Service  Repair, 
TS140S,TS69DS,  RZ-1,  TS-790A.  TS95GSD, 
TH-7QA,  TH2&48A,  TM-941A,  TM-741A. 
TM-732A,  TM-641A 


MARINE  RADIOS 
ICOM  M7,  M11,  M5S,  M700TY,  M800 

AVIATION  PORTABLE  JCQM  A-21 
MOTOROLA    MARJNE     KING  KX  99 


SCANNERS: 


AQR, 
1000, 
3000, 
900, 
ICOM, 

Bearcat. 


Budwig  ANT.  Products 

FLUKE  77,  B3,  &5, 87  Hurtirwters 


Linear  Amplifier: 
American.  Icom.  Kenwood.  Yaesu 


LandTnobile  HTs 

ICOM:  U 16,  HIS,  V10D.U400 

MAXON,  MOTOROLA, 

YAESU:  FTH  3CW700& 

UN  IDEM,  REGENCY,  KING, 

MARINE  ICOM-  M7.  M56,  M700 

AVIATION  ICOM:  A21  AEOO  H.T  ,  TAD 


Telephone  Autopatch 

Patches  telephone  calls  from 
your  radio  to  phone  line.  Great 
for  making  and  receiving  phone 
calls  where  there  are  no  phone 
lines.  Simple  to  use.  Write  or  fax 

for  inquires. 

Models:  SD1-50, 
Private  Patch  V,  CES,  CSI,  etc. 


■  2n'  "  '  **"™  tan* 


JC-W2A 


IC-H16/U16 


Satellite  telephone  in 
suitcase  for  worldwide 
use,  also  for  use  in  car 
and  wireless  telephone 
(for  export).  Motorola 
cellular  phone  stocked. 


MOTOROLA  RADIUS 
COMHEHCJAi  RADIOS 


TH-7&A 


FT-5M 


MOTOROLA 


Antenna  Tuners: 

Ameritron,  Nye, 

Kenwood,  MFJ, 

AEAy  etc. 


COMMERCE  L 

A  HAM 

REPEATERS 

STOCKED. 

WHITE  FOR 

QUOTES 


Panasonic 

Shortwave  Radios/Marine 


Computer  Interfaces 
Stocked:  MFJ-1270U 
MFJ-1274,  MFJ-1224,  AEA 

PK-ae,  MFJ-1278T.  PK-232  mbx  MOTOROLA  AUTHORIZED  DEALER 

W/FAX,  DRSI  PRODUCTS  KACHINA  COMMUNICATIONS  DEALER 

DSP  2232  AUTHORIZED        amplifiers 

Wide  se  I  ecti  on  of  SW  &  Amateur  nCAl  ED  STOCKED: 


Kaatromcs 
KAM.KPCII, 

KPC IV,  Data  Engine, 
DVR2.2.KPC3 


MFJ-989C 
8LSH,  AT300S  etc. 


Covercraft/CoaxBeal  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


Telephone  scramblers 
for  cellular  and  regular 

phones-  S 299. M  each 


CAR  Stereo  with 

Shortwave 

Phillips  DC-777  •  S49&A5 

in  stock 


Publications 

BIRO  Wattmeters  & 
Elements  3 n  Stock 


ANTENNAS: 

AEA.AIphaDetta, 

AMU.  Antenna 

Specialist  Barker  & 

Williamson 

ComeLCushcrafl, 

Diamond.GAP, 

Hv-Calp,  Hustler. 

Larwn,  Etc. 


(144,  220,  440 
MHz),  Isoloop. 


EIMAC 
3-500Z 
572B,  6JS6C 
1 2BY7A  & 
6146B 

BIRD 
attmeters  & 
Elements 
In  Stock 


DEALER 

SONY  TFtr 

Shortwave  Radios  Stocked ' b  bvstem* 

DIGITAL  FREQUENCY  COUNTERS 

OPTOELECTRONICS  model  1 300  HM,  0-1 300MH2 

2300, 2210  H,  0-220O  MHz,  260DH,  UTC-3000,  2810 


Radios  for  Business, 
Gov't,  2-way,  etc. 
Stocked  &  Serviced, 

Call  for  Great  Prices! 


COMETANTENNAS 
STOCKED 


HBL 

EQUIPMENT 
in  STOCK 


Long-range  Wireless 
Telephone  for  export  in  stock 


BENCHER  PADDLES, 

BALUNS.  LOW  PASS  FILTERS 
I N STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Belden  Wire  &  Cable,  Int'l  Wire 

OPTO  KEYERS  STOCKED 


M 


Hy-Gain  Towers 
will  be  shipped 
direct  to  you 
FREE  of 
shipping  cost. 

JRC  Short-wave  radios 

JST135,   NRO-5350 

Ameritron  Amplifiers 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  1001 2  (four  blocks  NOfifHOFCANALST.,  between  spring  and  BfiooMESU 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  Se  Habla  Espanol" 

BARRY  INTERNATIONAL 
FAX  212-925-7001  Phone  2 12-925-7000 

Mo  rid  ay- Friday  9  A.  M  to  6:00  P.M. 

Saturday  1t>  5pm  ^Sunday  1 1-  2pm 

IRT/LEX-'Spring  St.  Station'1.  Subways:  BMT- 
"Prince  St.  Station",  IND-"F"  Train-Bwy  Station11 
Bus:  Broadway  #6  to  Spring  St.  Path-9th  SU6th  Ave 
Station. 


COMMERCIAL  RADIOS 
STOCKED:  ICOM,  Motoro- 
la, MAXON.  Standard, 
Yaesu  We  serve  munici- 
palities, businesses,  Civil 
Defense,  etc.  Portables, 
mobiles,  bases,  re- 
pealers,. 


ALL 

SALES 

FINAL 


We  stock:  AEA1  AlincOi  Ameco,  Ameritron,  Antenna  Specialist  ARRL, 
Astatic,  Astron,  B&K,  Be!denr  Bencher,  Bird,  Butternut  CES,  Cusheraft 
Daiwa,  Elmac,  Henry,  Heit,  Hustler,  Hy-Gain,  Icom,  KLM,  Kantronics, 
Kenwood,  LarsenT  Maxan5  MFJ,  Mirage,  Motorola.  Nye.  Patomart  RF 
Products,  Shure,  Standard,  TUBES,  Unkten,  Yaesu,  Vibroflex,  DuplexersT 
Repeaters.  Scanners,  Radio  Publications 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  &  SE  REIMBURSED 
COMMERCIAL  RADIOS  stocked  A  t*r¥lc«d  on  promitos. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Orders  Shipped  Immediately. 


Technical  help  offered  upon  purchase 


FAX:  212-925-7001 


CIRCLE  4 1  ON  REAOiH  SERVICE  CARD 


Number  8  on  your  Feedback  card 


Clock  It  Quick 

Tame  ripple  counter  chips. 


by  Eddie  J.  Arnold 


This  article  will  leach  you  how  to  tame 
ripple  counter  chips,  such  as  the 
CD4020,  CD4040,  and  CD4060. 

Back  in  1988  a  guy  asked  me  to  build 
him  a  timer  circuit  that  would  require  his 
kids  to  put  a  certain  amount  of  money  in- 
to  a  coin  slot,  thereby  allowing  them  an 
allotted  period  of  time  to  watch  televi- 
sion. The  idea  was  novel,  I  thought. 

1  got  the  bulk  of  the  circuit  working, 
but  not  the  timing  portion.  I  was  using  the 
CD4060  chip  in  this  particular  applica- 
tion. I  started  playing  around  with  certain 
guessed  values  to  get  a  "feel"  for  what 
kind  of  lime  I  could  expect  to  receive  at 
respective  pinoi;<  locations,  I  was  looking 
for  60  minutes  on  one  pin  and  30  minutes 
on  the  other,  and  I  also  needed  15  min- 
utes on  a  pin.  1  can't  tell  you  how  many 
hours  I  played  with  that  circuit. 

The  obvious  question  came  to  mind: 
How  could  T  quickly  and  consistently  use 
the  clock  portion  of  the  timing  chips? 
This  article  will  provide  you  with  formu- 
las, an  example,  and  even  a  program  writ- 
ten in  GW-BASIC  The  information  pre- 
sented is  straightforward  and  simple  to 
implement. 

Formulas 

The  following  conventions  will  be  used 
in  this  discussion: 

F  —  frequency  (hertz) 
T  =  time  (sec) 

2An  =  relates  to  positional  value  of  a 
positive  pin  location. 

EXAMPLE: 

Chip:  CD4060 

Time:  60,30 ,1 5  minutes 

Outputs:  Three  needed  for  the  above 
times. 

Hint:  The  highest  output  available  is 
2A14,  and  remember  that  there  are  no  out- 
puts for  divisions  of  2,  4,  8,  and  2048. 
Design  for  longest  period  of  time,  allow- 
ing for  pin  locations  for  shorter  periods  to 
he  detected. 

See  Figure  1 : 
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Oscillator  frequency  =  2AN/time(sec) 
Select  pin  #3  (2A14)=  dec  (16384) 
=  2AN.Use  for  60  minute  outputs. 
Results:  16384/(t*60sec)  m  4.66  Hz 
=  (F)requency 
Pin  #3  =  60  min. 
Pin  #2  =  30  min. 
Pin#l  *  15min. 

Remember  that  for  the  internal  oscilla- 
tor of  the  CD4060  the  following  is  true: 

F=  I/(2.2*R1*C1).  Note:  2.2  in  the  for- 
mulas  is  the  time  constant  for  the  circuits. 
CI  =  1/(2.2*R1*F) 
R]  =  1/(2>2*C1*F) 

To  use  the  CD4020  and  CD4040  you 
must  use  an  external  oscillator  circuit, 
such  as  the  555  timer.  Simply  build  this 
circuit  so  that  its  frequency  output  match- 
es that  of  the  one  shown  on  the  GW-BA- 
SIC program. 

Using  the  Program 

The  program  is  based  on  the  assump- 
tion that  you  want  to  produce  a  certain 
time  output  at  a  particular  pin  number  of 
CD4060  and  some  similar  chip. 


To  use  chips  other  than  the  CD4060 
you  must  list  line  #1 100  and  insert  appro- 
priate decimal  weights  for  the  pinouts  of 
the  chip  you  intend  to  use.  The  commas 
in  line  1100  are  to  prevent  pins  that  are 
not  outputs  from  getting  mixed  with  the 
pins  that  your  chip  is  using.  So,  if  you 
modify  the  program  you  must  align  this 
location  properly  or  else  your  data  will  be 
faulty.  (See  the  program  listing.) 

There  are  several  possible  applications 
for  this  program; 

1 .  Trigger  tone  circuits  (ham  radio). 

2.  Base  of  an  extended  timer  circuit, 

3.  Time- to-binary- weigh l  converter.  (Is 
this  a  new  thought?) 

4.  Morse  code  test  timer  (words  per 
minute). 

Conclusion 

TYPE  load  "lime"  to  load  the  program. 

Modify  the  program  to  your  delight. 
There  is  ample  room  for  many  enhance- 
ments. Save  time  and  prevent  brain 
damage  using  this  helpful  program.  Have 
fun! 


See  the  program  listing  on  the  bottom 
of  page  24, 
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Figure  J.  Pinouts. 
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CORPORATION 


9  Autry 

Irvine,  CA  9271 B 

(71 4)  458-7277 


MODEL  VS-50M 


SLSE 


RS-L  SERIES 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  •  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
except  RS  3A.  R&4A.  AS-5A.  RS4L,  RS-5L 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  for  RS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  USA 


PERFORMANCE  SPECIFICATIONS 

*  INPUT  VOLTAGE;  105-125  VAC 

*  OUTPUT  VOLTAGE:  13,8  VDC  t  0.05  volts 
(Internally  Adjustable:  11-15  VDC) 

■  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

*  All  units  available  in  220  VAC  input  voltage 
(except  for  SL-11A) 


Colors  Continuous 

MODEL  Gray     Black    Duty  (Amps) 

LOW  PROFILE  POWER  SUPPLY 
SL-11A  *  .  7 


JCS* 

lAmpsj 


11 


Size  (IN) 
H*W*0 


23/<  x  7%  x  9Y< 


Shipping 
Wt  fibs  ] 


11 


Continuous  ICS*  Size  UNI 

MODEL  Duty  (Amps)  (Amps)  H  *  W  *  D 

POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 


RS4L 
RS-5L 


4 
5 


Vk  x  GVs  x  Vk 

31^  x  m  x  Vk 


Shipping 
WL  libs] 

6 
7 


RM  SERIES  MODEL  RM3SM 


19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
MOOEL 

RM-12A 

RM-35A 

RM-50A 

RM-60A 

Separate  Volt  and  Amp  Meters 

RM-12M  9 

RM-35M  25 

RM-50M  37 

RM-60M  50 


Duly  (Amps) 

9 

25 
37 
50 


ics* 

iArnpsI 
12 
35 
50 
55 

12 
35 
50 
55 


Size  |M| 
HxWxD 

5 'Ax  19x8% 
51/<x  19  x12V? 
51/<x19x12ft 

7  x  19  x  UVt 

5Y*x19x8!/< 

5«x  19  x12  V? 

5%  x  19  x12  V? 

7  x  19  x  12ft 


Shipping 

16 
38 
50 
60 

16 
38 
50 
60 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-7R 

RS-10A 

RS-12A 

RS-12B 

RS-20A 

RS-35A 

RS-50A 


Colore 
Gray        Black 


* 
* 
• 

• 

* 


* 
■ 


Continuous 
Dulf  |Amps) 

2+5 
3 
4 
5 
5 

7.5 
9 
9 
16 
25 
37 


its* 

(Amps) 
3 
4 
5 
7 
7 


12 
12 
20 
35 
50 


Size  [IN] 
H  x  Wx  D 

3  x  4ft  x  5^ 
3%  X  6ft  X  9 

3ft  X  6ft  X  7% 
3%  X  6ft  x  9 

4  X  Vk  X  10^ 
4  x  Vh  X  10ft 

4ft  X  8  X  9 

4  X  Vk  X  103/< 

5  X  9  X  10ft 

5X  11  X  11 

6X  13ft  X11 


Shipping 
Wt.  (lbs,) 

4 

5 

7 

9 

10 

11 

13 

13 


27 
46 


RS-M  SERIES 


MODEL  BS-35M 


MODEL 

Switchable  volt  and  Amp  meter 
RS^12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS-50M 


Corttinvous 

Doty  [Amps] 

9 

16 

25 
37 


ICS* 

(Amps) 

12 

20 
35 

50 


Size  (IN) 
H  X  W  X  D 

4%  X  8  X  9 

5  x  9  x  10Vfe 
5x11  x1t 

6  X  13ft  X  11 


Sbippiig 

Wt.  [lbs.] 

13 


27 
46 


VS-M  AND  VRffl-M  SERIES 


Separate  Volt  and  Amp  Meters  *  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  1 .5  amps 
to  Full  Load 


MODEL 

VS^12M 
VS-20M 
VS-35M 
VS-50M 


Continuous 
Doty  (A"ps| 

@13.8VDC  @10VDC  @5VDC 

9               5  2 

16               9  4 

25             15  7 

37             22  10 


MODEL  VS^35M 


*  Variable  rack  mount  power  supplies 

VRM-35M  25 

VRM-50M  37 


15 
22 


7 
10 


ICS* 
(Amps) 
@13.8V 

12 

20 

35 

50 


35 
50 


Sizo  |IN| 

H  X  W  X  0 

4V2  X  8  X  9 

5  X  9  X  1Qft 
5  X  11  x  11 

6  x  13ft  x  11 


5%  X  19  X  12ft 
5%  X  19  X  12ft 


Slipping 
Wt.  (lbs,) 

13 
20 

29 
46 


Jv 

50 


RS-S  SERIES 


Built  in  speaker 

MODEL 

RS-7S 
RS-105 
RS-12S 
RS-2QS 


Colors 
Gray        Black 


Continuous 
Duty  (Antps| 

5 

7.5 

9 

16 


IDS* 

Amps 
7 
10 
12 

20 


Sizo  (IN) 

H  x  W  x  Q 
4  x  7Vj  x  10% 
4  X  Vk  X  10^ 

4V;  x  8  X  9 
5x  9  X  10ft 


Slipping 
Wt.  |lbs,] 

10 

12 

13 

18 


MODEL  RS-12S 


*  I CS— < Intermittent  Communication  Service  (50%  Duty  Cycle  5min,  on  5  min.  off) 


CIRCLE  16  ON  READS R  SERVICE  CARD 


Digital  Satellite  Gateway  Nodes 


Continued  from  page  20 


gardlcss  of  whether  they  are  requesting  a 
file  from  their  own  ground  slat  ion  or  from 
a  gateway  node. 

To  respond  10  a  message  thai  a  BBS  user 
has  obtained  from  the  satellite  the  user  can 
use  the  SR  (send  reply)  command,  jusi  as 
he  would  to  respond  to  a  message  that 
came  from  any  other  source.  The  response 
will  automatically  be  routed  to  the  satellite. 
Furthermore,  users  may  initiate  satellite 
contacts  by  uploading  messages  either  to 
other  satellite  users  or  to  ALL,  just  as  they 
could  on  a  terrestrial  BBS.  They  do  this  by 
using  the  SB  (or  SP)  command:  SB  ALL  @ 
U022UR  The  destination  U022UP  tells 
the  BBS  to  route  the  message  to  the  satel- 
lite. Messages  that  come  from  satellite 
gateway  node  users  appear  on  the  satellite 
just  as  they  would  if  the  gateway  node  user 
owned  and  operated  his  own  satellite 
ground  station.  In  Figure  L  for  example, 
message  A70F  is  from  KB20UT  to 
ZL2AT1.  Neither  of  these  stations  actually 
owns  their  own  satellite  ground  station,  yet 
they  appear  on  the  satellite  directory  just  as 
if  they  did.  Thus,  when  you  see  messages 
on  the  satellite  directory  it  is  impossible  to 
determine  whether  they  came  from  satellite 
operators  who  used  their  own  ground  sta- 
tions or  from  satellite  operators  who  used  a 
gateway  node. 

Once  a  BBS  user  has  uploaded  any  mes- 
sage to  the  satellite,  his  call  and  home  BBS 
are  placed  in  a  special  file  of  satellite  users. 
in  the  future,  any  files  that  appear  on  the 


satellite  addressed  to  this  station  will  be  au- 
tomatically received  and  imported  into  the 
BBS  without  any  action  being  taken  by  the 
BBS  users.  Thus,  the  interface  between  the 
BBS  and  the  satellite  ground  station  is  es- 
sentially seamless. 

The  satellite  gateway  node  is  available 
not  only  to  users  of  the  BBS  that  is  at  the 
gateway  node  site,  but  to  all  other  BBSs  in 
the  region  as  well.  All  the  additional  BBSs 
need  to  do  is  make  sure  thai  all  messages 
that  are  either  @  U022MK  or  @  U022UP 
are  forwarded  to  the  BBS  that  is  at  the 
gateway  node  site.  The  gateway  node 
keeps  track  of  the  home  BBS  of  each  node 
user  and  automatically  routes  all  of  his  or 
her  messages  to  that  BBS.  Thus,  one  gate- 
way node  can  serve  an  entire  region.  In 
fact,  there  are  significant  savings  that  occur 
as  the  service  region  expands.  Since  eaeh 
file  is  only  downloaded  once,  no  matter 
how  many  stations  request  it.  as  more  and 
more  stations  use  any  one  gateway  node 
the  proportion  of  file  requests  that  actually 
involve  downloading  from  the  satellite  will 
fall. 

How  to  Establish  a  Gateway  Node 

A  gateway  node  consists  of  a  fully-auto- 
mated satellite  ground  station  (including 
automatic  radio  tuning  and  antenna  point- 
ing) and  a  standard  terrestrial  BBS,  These 
are  fairly  stiff  requirements  (generally  in 
the  $3t000  to  $5,0G0  category  for  every- 
thing if  purchased  new),  yet  there  are  a 


great  many  such  stations  currently  in  exis- 
tence. FurthermoreT  since  this  is  no  more 
than  the  cost  of  many  repeaters,  it  might  be 
an  appropriate  project  for  a  club  to  under- 
take. Generally,  the  system  will  involve  a 
multitasking  system  such  as  Desqview. 
with  the  BBS  running  in  one  window  and 
the  gateway  node  software  running  in  an- 
other, Aside  from  the  satellite  ground  sta- 
tion software  (which  is  available  from 
CompuServe  and  other  sources),  all  of  the 
software  thai  is  needed  to  run  the  gateway 
node  is  available  from  the  author  free  of 
charge.  The  disk  contains  complete  docu- 
mentation for  setting  up  the  system  and  a 
discussion  of  hardware  and  software  choic- 
es thai  are  available,  Simply  send  a  format- 
ted disk  and  a  return  disk  mailen 

It  is  hoped  that  the  satellite  gateway 
node  system  will  bring  the  latest  in  digital 
satellite  technology  to  many  people  who 
would  otherwise  be  unable  to  participate.  It 
is  also  hoped  that  by  providing  an  opportu- 
nity for  hams  to  participate  in  satellite  op- 
eration without  purchasing  satellite  equip- 
ment, congestion  on  the  satellite  will  ulti- 
mately be  reduced. 

Please  remember  that  amateur  satellites 
are  not  cheap  to  build  or  launch.  If  you  find 
that  you  are  enjoying  using  these  birds  ei- 
ther directly  with  your  own  equipment  or 
indirectly  using  the  gateway  node  system, 
please  support  the  production  and  launch 
of  additional  satellites  by  becoming  a 
member  of  A  MS  AT, 


Clock  It  Quick 


Continued  fl'om  page  22 


1000 

1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 


4  096,3192,16384,64,32,16, ff9  ,,512,256,1024 
3,10:CT-0 


;" 


HEM  PROGRAM  NAME=  TIKE 

REM  BY  EDDIE  ARNOLD  : SPRINGHILL,TN 

DIM  A(20) 
CLS 

UNGATE  1,25 

FRINT^'TIME  MACHINE  4060" 
RESTORE 
FOR  Lp»  1  TO  14 

READ  A(L) 

NEXT 

DATA 
LOCATE 

5S=»MINUTESM 

PRINT"TIME  - 

LOCATE  8,10 

PRINT" SPACE  BAR  TO  INCREMENT" 

LOCATE  9,10 

PRINT" ENTER  TO  STORE* 

FOR  T»  1   TO  120 

LOCATE  3,20 

PRINT  US I KG  "_T-  ###   MINUTES" ;T 

A£-INKE¥$:1F  AS-1*"  THEN  1210 

IF  A$-CHR$(32)THEN 

IF  AS=CHR${13)THEN 

GOTO  1210 

NEXT 

GOTO  1110 

CLS 

LOCATE  5,20 

FRIN^ME^* 

LOCATE  8,15 

PRINT" (1)  INPOT  R 

LOCATE  9,15 

PRINT" (2)  IKFOT  C 

LOCATE  10,15 

PRINT" (3)  EHDm 

BS-INKEYSitF  B$*n" 


1250 
1270 


FIND  CB 


FIND  R" 


THEN  1360 


1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
14  SO 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 


IF  B$-"l"  THEN 
IF  B$=«2"  THEN 
IF  B$="3"  THEN 
GOTO  1360 
LOCATE  5,2  0 
INPUT" WHAT  PIN#  DO 
IF  P-7  OR  P-8  OR  P 
IF  CTol  THEN  1470 
CLS: LOCATE  6,20 


1410 

CT=llG0TO 

END 


1410 


YOU  WISH  TO  USE";P 

9  OR  P=10  OR  P=ll  THEN 


1030 


(OHMS) "?R1: GOTO  1490 
(OF.)"**  CI:  GOTO  1530 


1/H 


INPUT"VALUE  OF  HI 

CLS: LOCATE  6,20 

INFUT"VALUE   OF  CI 

F^A(P)/{T*60) 

M-[R1*2«2)*F:C=1/M 

W-C*10~6 

GOTO  1560 

F-A(P)/(T*6Q) 

M-<(C1/10*6J*2*2)*F;R1 

W=R1 

LOCATE  8,20 

IF  CT  ~1  THEN  1590 

PRINT  USINGM_C  *    titftti.t* 

LOCATE  8,20 

PRINT  USINC"_R1  -  ftfttftt 

LOCATE  9,20 

PRINT  USING  ■  TIME  =  *—   HIHUTE ( S ) " ; T 

LOCATE  10,20 

PRINT  USING*  PIN  *:  M";F 

LOCATE  11,20 

PRINT  USING"_FREQ:  n**ta*.**_  HZ.";F 

LOCATE  15,20 

PRINT" TO  CONTINUB 

CS  -  INKEY$;IF  C$ 

IF  CS  -  CHR$(121) 

IF  CS  -  CHRSC110) 

GOTO  1690 


UF  ™;W   JGOTO  1610 


oh»{a)  »?W 


PRESS  CY/N)" 
m  mm    theii  1690 

OR  C$=CHR$t89)THEN 
OR  CS-CHRS[7  8)THI:N 


1030 
END 


GW-BA51C  program. 


24  73  Amateuf  Radio  Today  March,  1 993 


RAMSEY  ELECTRONICS 


1-3 
$2995™ 


2  WAY  MB* 

SERVICE  MONITOR 


ZQU-3.  the  world's  most  popular  low-coat  service  mom 
or  For  shops  big  or  sroa*.  tfte  COM3  defhrers  advanced 

japatuhiias  for  a  taniatic  price — and  our  new  lease  pro- 
gram allows  you  to  own  a  COM-  3  lor  less  than  S3  00  a  day 
Features-  'Direct  entry  keyboard  with  programmable 
■Tiemof  y  *  Audio  &  transmitter  frequency  counter  "LED  bar 
graph  troquoneyf  error  dwvifllion  display  *D.  1-10.000  pV 
outpul  levels  "High  receive  sensitivity,  loss  than  5  pV 
■  I0o  kHz  ID  999.9995  MMi  •Continuous  frequency  cover 
=go  •Trai5">:l  protection,  up  to  100  walls  *CT$  tone 
encode* ,  l  kHj  and  erletnat  modulation 


RSG-10 
$2495°° 


SYNTHESIZED 
SIGNAL  GENERATOR 

FinaVy .  a  tow-coat  lab  quakty  s^nal  generator  —  a  Hub 
alternative  (o  the  $7,000  generators  The  RSG-10  is  a 
hard  working,  Cui  easy  id  use  generator  ideal  for  the  lab 

as  well  as  lor  production  test  Lease  it  tor  less  than  S3  00  a 
day  Peal  uros  •  1 00  kHz  tD  990  MH i  *  1 00  H  ?  rosol  utusn  to 
500  MH je ,  SOO  Hz  above  •  1 30  to  +  1 0  dBm  oul  pul  range 
•0  t  rtS  output  resolution  *AM  and  FM  modulation  *20 
programmable  memories  'Output  selecliOn  In  volls,  dB 
dBm  w^h  instant  conversion  between  units  *flF  outpul 
reverse  power  proleeled  *L£D  display  of  all  parame- 
ters— no  analog  guesswork' 


FREQUENCY  COUNTERS 


CT-70  7  DIGIT  525  MHz 


CT-9Q  9  DIGIT  BOO  MH*        CT- 125  9  DIGIT  1 .2  GHz 


Ramsey  Electronics  has  oeen  manufacturing  etec- 
trame  last  gear  tor  over  1 0  years  and  is  recognized  tot 
us  lab  Quality  products  a)  breatohrouph  Often  AS  of 
our  so  u«  ters  carry  a  full  one-year  wwranfy  on  parts 
and  labor  we  take  gnat  pride  m  oe*ng  The  largest 
manufacturer  of  tow-cost  counters  n  ihe  entire 
USA  Compare  spec  Jicairans  Our  counters  are  *ull- 
lealurcrj.  from  auO.o  to  UHF.  wilh  FET  high 
impedance  input,  proper  wave  shaping  circuitry,  and 
durable  high  quality  epoxy  glass  pi  mi  nrJ  -thru  PC 
board  const  ruction.  AH  units  are  100%  manufactured 
■n  the  U.S.A.  AH  counters  feature  1.0  ppm  accuracy. 


NEW  CT-25D  2.5  6HZ 


ACCESSORIES  FOR  COUNTERS 

Telescopic  sh©  antenna— BNC  plug,  wa-i  c- 
High  impedance  probe,  fight  toacfcng,  HP4  . 
Low-pass  probe,  audio  use.  LP-1 

Direct  prut*  general  purpose  use.  OC-1 

tilt  bait,  elevates  counter  tor  easy  viewing,  TB-70 

Rechargeftble  internal  battery  pack,  BP-4 

CT-90oven  limebasc,  0.1  ppm  accuracy,  OV-1  . 


$1195 
$i€95 
Sf.6.95 

*ie.9S 

5  9  95 

$8.95 
39.95 


ALL  COUNTERS  ARE  FULLY  WIRED  &  TESTED 


MODEL 


CT  50 


CT70 


CT^O 


CT125 


cT-aso 


P510B 
Preecaler 


FREQ.  RANGE 


2D  htr-eOO  MHz 


Mrti-55rtMHz 


tOHx-SOOMHz 


t0hU>l25Glhz 


1flHz-25GHz 
typically  3.0  GHz 


lOMHf   1  5  GHz. 
divide  by  1000 


SENSITIVITY  DIGITS 


<2* 


•aSOOUHz 


<  SO  mv  lc  i  SO  MHj 


<  10  mV  to  150  MHz 
<l$€>mVlo600».'H. 


*  2SmVto50MMi 
<  15  mV  to  500  MHz 
lQTjmVlDlGHt 


vSSmVto&OMHj' 
<l0mVlOl  GH? 
-  50  rnV  10  2  5  GHi 


<  WmV 


SPEED  RADAR 
$89.95 

ccMnfiiete  Ml 
SG-7 


New  low-cost  microwave  Doppier 
radar  kit  "clocks"  cars,  planes,  boats, 
horses,  tykes  or  any  largo  moving  ob- 
ject operates  ai  2  ft  QHt  «n|h  up  to 
1M  mwj  range.  LEO  digital  readout 
displays  speed  in  mJes  per  hour,  kao- 
rneier  s  per  hour  or  feet  per  second* 
Earphone  outpul  atowa  io*  fcsawng  to 
actual  doppier  shA  Lttestwo  l-tocof- 
fpe  cans  for  antennai  tnot  included) 
and  ryns  on  12  VDC  Easy  to  bu4d — 
all  microwave  circuitry  is  PC  sthpfine 
ABS  plastic  case  with  speedy  graph- 
ics lor  n  prolessional  look,  A  very  use 
fulanrj  lull -of-f un  kit. 


MICROWAVE 
INTRUSION  ALARM 
A  real  microwave  DoppAef 
sensor  out  wM  detect  i  hu- 

;  tar  as  to  *e*i  away. 
•v  on  J  3  GHz,  and  is 
not  anected  by  heat,  iigm .  or 
vibfafions.  Drives  up  to  100 
mA  output,  normally  open  or 
closed,  runs  on  12  VDC 
Complete  (tit  MD-3     519.95 


TOME  DECODER 
A  uui^iiy  &T*  aeoor 
»  atP^e  PC  oamcfs^ 
larv  40U-U00  Hz  atf- 


ppt.  wwjrw  ^ftrfaiw.  5** 

lC    0m'-i  tar  lOiaVHDtW 

rju-st  ostecbof.  FSK.  sic 
Can  iha  ot  used  as  a  ate 
ote  low  rjricoder  Runs  on 

S  ID  1P  MOllFi. 

ConvpiBle  krt.  TD-1    $6  9S 


TICKLE  STIK 
Atnoc^mg  Mi  fjlmk 

tdw  lo  pcA  up  m> 
cenMooting  can^ 

Su  *atch  the  fun' 
►ai  lor  otfce  Desks 

parties,  nosey  know 

it-atls' 

TS-J  hi!  59.95 


9 


9 


RESOLUTION 


•  -I 


1  Hz,  10  Hz,  100  Hz 


0  tHz.  10  Hz  100  Hz 


0  1  Ml.  1  Kf,  10  Hz 


0.1  Hz,  l  Hi.  to  Hi 


Convert  your  em&lirtQ  counter 
to  IS  GHz 


BROADBAND 
PREAMP 


Boost  those  weak  signals  to  your 

scanner.  TV.  shortwave  radio  or  fre- 
quency counter  Flat  25  dB  gain,  i  to 
1 000  MHz.  3  dB  MF  BNC  corsnectors. 
Runs  on  12  VDC  or  110  VAC. 
PR-2,  wired,  Includes  AC  adaptor 
5M.9S 


2M  POWER  AMP 

Easy  lo  buid  power  amp  has  B  times 
power  gain,  iWm.  BirVout,2Wn, 
16W  oui.  5W  ks  lor  aOWout  Same 
amp  as  featured  m  many  ham  mag- 
«irte  articles  Complete  wall  aH 
parts,  fess  case  and  T -R  relay, 

PA  1 ,  40W  pwr  amp  kit  KM  95 

TR- 1 .  H  F  sensed  T-R  relay  kit   St  1 .95 


MUSIC  MACHINE 
Hear  M  ev  •*  produce  25  drVr* 
m  daaatat  ane  popuka  meas. 
pus  3  duotitwse  jo-ts  ^75  ^ 

*"jr  tar  dbvftalii.  stoo.  or  nan  as- 
stem  car  non.JsmsictBaas  tac 
p  j5  on  fV  Daaay  sr  «ai  frir*- 
fetaaR  Eice»*nt  speaker  Kokjrne 
anc  ad|<jydbie  n*npc  aw  pitcn 
Adc  our  C44B  iAI  Irjf  a.  HaAdSOffiQ 
flmshed  look, 

Complete  kii.MUB  I84.9S 

Case  f  ttnob  id  CMM-5     Sl2  9£i 


VOICE  ACTIVATED 

swrrcH 

Voice  activated 
iw4lch  kit  provioes 
■Beached  outpui  *itn 
current  capatxiity  up 
10  100  mA  Can  Or  ve 
relays,  i^nts.  LED  w 
even  a  tape  recorder 
motor.  Huns  on  9 
VDC. 
VS-1  kit $B.9S 


LIGHT  BEAM 
COMMUNICATORS 
TranSmtK  au04  QW< 

inhareo  beam  up  to 
30  —use  simpie  iens- 
ert  to  go  up  to  V*  rmleh 
Hum  free,  uses  30  kHz 
earner.  Great  lor  wire- 
less earphones  or  un- 
detectable "bug  " 
Transmnler  i  feceiv- 
BfHQL  L656      3M9  9& 


PRjffi 


StA9  9i 


5139  95 


5109  » 


S1B9  95 


524995 


m  ^ 


MIK£KHS 


(J 


Hl-3 

SHOWN 


Pick  the  unit  lhars  nght  lor  you  AH 
units  Iranernrt  stable  signal  in  68- 
10SMH^  l:Mbflrid  up  to  300' except 
lor  hi  power  FM-4  I  hat  goes  up  lo 

US  nil 

FM-I  base  una  .  55  95 

FM-2.  m  above  but  w«h  added 
rrdu>  praantp   .    ,    .  57  95 

RUM.  tang  range,  l*gh  power  with 
very  seneMwe  audio  section  p«*s 
upvoces  tqraway  514.95 

MC'  1  „  mnMure  senstwe  nuke  car- 
tridge for  FM-1 ,2,4  52.95 


PACKET  RADIO 
T«o  ne»  vers«rr5  are  avaasota 
fur  the  Cc*rrtt000>e  64  ^P-&4A J 
or  ne  Bftl-PC(P-lo*n.  Easy  iv 
ternpty  »0  TUNING"  Irt- 
ttudes  FREE  dak  software  PC 
Boattanrj  Fvi  Drxumeataaea 


KIT       P-64A 
P-liM 
CASE  CPK 


559  95 

$59.95 
112^ 


LO  NOISE  PREAMPS 
Make  that  reciever  coma 
ALEVE'  Small  size  *or  easy 

rtstal  £.!-:--  w  --  n-G  h--T: 
mput  tor  peak  performance 
Enceeam  gain  and  noise  fig- 
ure— guaranteed  to  improve 
reception1  Specify  band 
2M—  PR  10.  220  MHz— PR- 
20.440  MHz-  PfMO 
Each  kit  $17.95 


TELEPHONE 
TRANSMITTER 
Mdn-Stz ed  wrtti  proves- 
stonai  perlormance 
Sett' po*e  red  from 
phone  tine,  transmits 
ti  FM  broadcast  band 
up  to  H  mile.  Installs 
easfiy  anywhere  on 
phono  line  or  inside 
phone! 

PB  1  kit  S14  95 


NEW 


FM  RADIO 

FLit-neOged  supefhetr 
rmcfovoii  sensrtivitr. 

IC  detector  and  10  7 
MHz  IF  Tunes  Sid 
FM  broadcast  band  as 
well  as  targe  portions 
on  each  end  Ideal  for 
"bug"  receiver,  boo- 
by experiments  or 
even  aa  FM  radio! 
FFMfeil  319.95 


SPEAKER  PHONE 

Tea  on  me  phone  riands-tree.  great  to  pui  m 
snap  or  shack,  press  tne  button  lo  answer— no 
actual  pnrjne  needed  works  same  as  eomnw. 
cial  units.  Tafi  from  anywhere  m  room,  pnrjna 
kne  powered — no  battery  needed.  Super  for 
family  and  conlorence  calls  0'  buy  two  tor 
hamJs-'ree  intercom'  Add  our  case  set  tor  a  pro 
look. 
SP-T  S39  95        Case^CSP  512  9& 


SU PEP.  SLEUTH 
A  super  sensitive  am 

p*if*r  wheh  wntl  pc« 
up  a  pnn  drop  at  15 
feet'  Qrejl  for  mom- 
Tcrng  Deary's  room  or 
as  general  purpose 
amplifier  Fufl  2W  rms 
output  Runs  on  6  lo 
15  volts,  uses  9  -45 
ohm  speaker. 
BN-9  kit  S6 .95 


BROADBAND 
PREAMP 

Very  popular  sensrirve 
air-purpose  pfeamp 
ideal  lor  scanner. 
TVs  VHFA/HF  rigs, 
sounlers  Lo  noise.  20 
dB  gain,  1D0  kHz-i 
GHz.  9V- 12  VDC  op- 
eration. 
SA.7Wt.,.,  .  .514.95 


2  METERS 
223  MHz 
440  MHz 


FANTASTIC 
FM  TRANSCEIVERS 

SyiMTHa=SI2*ED — MO  CRVSTALS 

Ramsey  breaks  the  poce  barrier  on  FM  nos"  The  FH  is  idesf  lor  snack, 
portable  or  mobile.  The  wide  frequency  coverage  and  prui|Mrnrnable  n> 
peaier  splits  makes  ihe  Fx  the  perieel  nn  for  Amateur,  CAP  or  MARS 
applications.  Racketeers  realty  appreciate  the  dedicated  packet  port, 
"TRUE-FM"  signal  and  nlmosi  instant  T/R  switching  High  speed  packet? 
...  No  probJom.  Twelve  diode  programmed  channels  &W  RF  outpul, 
sensitive  dual  conversion  receiver  and  proven  EASY  assembly  Why  pay 
more  for  a  used  foreign  fig  when  you  can  nave  one  AMERICAN  MADE  {by 
you)  for  less  Comes  complete  less  case  and  speaker  m*e  Order  our 
maicmng  case  and  knob  sat  for  that  pro  took 


$149 


95 


FX'Ufi  kit  (2  Meters) 
FX-233  M  ( 1  4  Meters) 
FK-sapkrt  j3T4  Metersr 
CFX  matching  case  set 


■ 


■ 


£149  95 
5149  95 

.  .  5   24.95 


2  MTR  &  220  BOOSTER  AMP 

Here's  a  great  booster  tor  any  2  meter  or  220  MHz  hand-held  uroi 
These  power  boosters  deliver  over  30  watts  of  outpul.  snowing  you  to 
hi  the  repealed  *  *-Jk  cjj^*^  wt^ie  the  tow  noise  preamp  iwnarkabty 
^proves  recepbon  Ramsey  EI»Ktron<srtassc^thoysanc$ol^i 
amp  hife,  put  now  w*  Ot^r  compleiery  wed  and  MSMto  2  meter, 
as  220  MHz.  umts  Both  have  ai  the  features  of  the  frghphced 
ars  at  a  frarton  or  the  cost 
PA- 1 0  2  MTR  POWEP  BOOSTER  i ;  1 0  X  power  gain} 

F  jay  wired  ft  tested  ....  , .  IS9  M 

PA-20  229  MHz  POWER  BOOSTER  ffl  K  power  gam} 


Fully  wired  &  tested 


.   .   _  _   .. 


■114      i     •      ■     - 


$69.95 


QRP  TRANSMITTERS    HAM  RECEIVERS 


20.  30. 40,  80M 
CW  TRANSMITTERS 


Join  the  fun  on  QRP1  Thousands  of  these  minhrlga  have 

been  sold  and  tons  o(  DX  contacts  have  been  made, 
Imagmo  working  Eastern  Europe  with  a  £30  Irflnsnuf- 
ter — that's  ham  radio  at  its  best  I  These  CW  rigs  are  Ideal 
■nates  lo  the  receivers  at  ngm  They  have  iwo-posiiiofi 
variable  crystal  control  (one  popular  ORP  XTAL  includ- 
ed), one  wall  output  and  Uu*Hn  antenna  switch  Runs  on 
12VDC  Add  Our  maltr«ng  cas«  arvl  knob  swl  ky  a  ftand- 

■-     -    a         k  a-L-i*- 

Vouf  choice  ot  bands 529  95 

fSpecej  bind  QfV^fl   H  ««« 
Matching  case  &  knob  set  CORP  5i 2  95 


E-Z  KEY  CMOS  KEYER 


Send  pertecl  CW  within  an  hour  of  receiving  ihls  kit" 
Easy-io-buitd  kit  has  sidetone  oscillator,  speed  control 
end  keys  most  any  transmitter  Runs  tor  months  on  a  BV 
battery  28-paoe  manual  OrveS  OOftS  On  making  your 
own  key  for  eidra  sav  ngs  Ado  bur  malching  case  eat 
»or  complete  station  took 

CW-7U  524  95 

Hale  fii  g  case  knob  set.  CCW  .     512  96 


ACTIVE  ANTENNA 


Camped  for  space?  Get  (ongwro  performance  with 
itus  desktop  antenna,  Property  designed  unit  has  dual 
HFaed  VHF  Circutlry  find  built-in  whip  antenna,  as  well 
as  external  jack  RF  gain  control  and  9V  operation 
makes  unii  ideal  tor  SWLs,  travel Ing  hems  or  scanner 
bulls  who  need  holler  reception  The  matching  ca$e 
and  knob  set  gives  the  unit  a  hundred  dotar  look' 

AA-7KA  524  95 

Matching  case*  knob  set.  CAA  S1295 


SPEECH  SCRAMBLER 


Cornmuntoaie  m  total  pnvacy  over  phone  or  radio  Kit 
features  luH  duptex  operation  using  frequency  invar- 

i»on  Both  mike  and  speaker  or  l«ne  in/out  connecTions. 
Easy  hookup  to  any  radio,  and  telephone  use  requires 
no  direct  connectiont  Easy  to  build  2  IC  circuit.  Can  aleo 
be  used  lo  deacramble  many  2-wny  radio  signals  Fin- 
ish your  kit  off  wrth  the  handsome  case  &  knob  set 
SS-7M  .529  95 

Matching  case  5  knob  selF  CSS  $12  95 


SHORTWAVE  RECEIVER 


26, 30. 40,  MM 
All  Mode  RECEIVERS 


Buld  your  own  mm|  ham  station  Sensitive  all-mode 
AM,  CW,  SSB  receivers  use  direct  conversion  design 
with  NE802  IC  as  featured  In  QST  and  ARRL  hand- 
books Very  sensitive  varaclor  tuned  over  enlire  oand 
Plenty  of  speakor  volume  Runs  on  9V  batlary.  Very 
EASY  to  build,  tots  of  fun  and  educational — ideal  lot 
begutnet  or  old  pro  Mew  30-page  manual  Add  the  case 
set  for  wee-rated  professional  foe* 
Your  choce  of  bands  . .  529  95 

(Specify  band.  HR-20.  MR-30.  HR-40  HR-aO) 

iknotjset  CMR  512  95 


2,  6, 10  MTR,  220 
FM  RECEIVERS 


K  eep  an  ear  on  the  local  repeater  gang  monrtor  tne  cops, 
chfick  out  Ihe  weather  or  fust  plain  listen  around.  These 
sensitive  superhel  receivers  are  just  the  ticket  They  tune 
any  5  MHz  portion  ol  ihe  hand  and  have  smooth  varactor 
tuning,  dual  conversion  wilh  ceramic  IF  litters,  AFC,  ad- 
justable squelch  and  plenty  ot  speaker  volume.  Runs  on 
9V  battery  and  performance  that  rivals  ti^e  btg  rigs'  For  a 
ccenptote  Tivshed  pro  took,  add  our  matching  case  and 
knob  set  with  screened  graphics 
t^coriHYitfw^tonsrecenerkJf  52995 

Specify  oendr  FR  146  (2m».  FH6  i;f5m).  FftiO  1 10m>  FR- 

220(220  MHz* 
Matching  case  A  knob  set.  CFR  512  9r5 


FM  STEREO  TRANSMITTER 


Run  your  rv*n  stereo  FM  stalionl  Transmit  a  stable  signnl 
Inthe  £lnnd&rd  FM  broadcast  band  throughout  the  house, 
ctorm  or  neiohbcrrhood  Connects  easily  lo  line  outputs  on 
CO  player,  (ape  decks,  etc  Huns  on  9V  oattery  has 
internal  whip  anterma  and  ertemai  anienruj  jack- Add  our 
case  set  for  a  "stahon"  too*f 

F«-10kn  .    ...  52995 

Matching  case  set  CFW  .    .  51296 


AIRCRAFT RCVR 


.  i 


Fantastc:  recerver  that  captures  the  world  with  just  a 
12'  antenna' Can  recehte  any  2  MHz  portion  (torn  4  -  n 
MHr  True  s*4?erhet  has  smooth  varactor  turung  *GC 
RFcuwi  control  plenty  c^  speaker  volume  and  runs  on  a 
9V  battery  Fasonabng  Scout,  school  or  dub  profaa 
provides  hours  of  fun  for  even  me  most  sertous  DXer 
For  the  car.  consider  our  shortwave  convener  Two 
switchabie  bands  (in  3-22  MHz  range),  each  1  MHz 
wide — tunabha  on  your  car  radio  dial  Add  some  mterosl 
to  your  drive  humr*1 
Shortwave  receiver  kil.  SRI  , 
Shortwave  converter  kit,  SOI  . 
Matching  case  set  for  SRI,  CSfl 
Matching  case  sot  lor  SCI.CSC 


H ntfS  SWi*1*J:tior  <n>mmr*ml  Tummm  !»'  1  ■ 

runs  »*de  ti  ts  ro#  <i^e*0e. 

«wl  <rjo(us  v*j%  adffsseo  -CkWm 

wim}«tszo  adusjeo  *NVT*vii««s«win* 

UVllis    *Sd-**(  piitl^l^TTirtTfOrtMeWtS- 

*l    v*3f  pJ'li.  A  I.TiCKi'  *.->rv*ri%  ;?.!  ai-i?;1  ...i  K 


$29  95 
$2/95 
512  95 
US  95 


Hear  exooing  aiicralt  oommjrm  aUrwa    pea  up  planes 

up  to  too  rmies  away'  Recedes  1 10-136  MHz  AM  air 
band,  smooth  varactor  tuning  superhet  mntn  AGC.  ce- 
ramic filter,  adjustable  squelch,  excellent  sensitivity  and 

lots  ot  speaker  volume  Runs  on  9V  battery  Great  for  air 

shows  pt  juSl  hangm-;  .ir  und  the  akport1  Mew  30-page 

manual  details  pilot  talk,  loo,  Add  casa  set  lor  "pro" 

look 

Afl-IkH  524  95 

Matching  case  sei,  CAR  . .  .  $1295 


PHONE  ORDERS  CALL 

716-924-4560 


FAX  716-924-4555 

RAMSEY  ELECTRONICS,  INC.  793  Canning  Parkway.  Victor,  NV  14564 


CIRCLE  34  ON  READER  SERVICE  CARD 


Number  9  on  your  Feedback  card 


Dual  Half- Wave  Antenna 

A  ground  independent  antenna  with  gain. 

by  Jack  Kuecken  KE2QJ 


In  the  early  days  of  broadcasting,  Ballen- 
tine1  showed  mathematically  that  the  max- 
imum ground-wave  field  strength  would  be 
produced  by  a  5/8- wave  vertical  antenna. 
The  5/8-wavc  radiator  is  theoretically  2,9  dB 
superior  to  a  quarter-wave  and  1.2  dB  better 
than  a  half-wave.  Because  of  the  gain  advan- 
tage, the  5/8-wave  vertical  i-s  relatively  pop- 
ular in  2  meter  mobile  applications,  despite  a 
few  drawbacks. 

By  1934,  Frits,  Feldman  and  Sharpless^  at 
Bell  Labs  had  shown  that  a  vertical  half- 
wave  antenna  consistently  showed  a  superi- 
ority of  about  4  dB  compared  to  a  vertical 
quarter-wave,  despite  the  fact  that  the  theo- 
retical advantage  is  only  1.7  dB,  They  rea- 
soned thai  the  losses  in  the  counterpoise 
were  much  greater  for  the  quarter-wave 
since  the  maximum  current  occurred  at 
ground  levcL  By  comparison,  the  current 
maximum  is  halfway  up  the  radiator  on  the 
half-wave  and  the  minimum  is  at  ground 
level. 

Mobile  Antenna  Background 

At  the  U.S.  Army  Signal  Corps  labs, 
Brueckman1  showed  that  for  mobile  anten- 
nas, coupling  to  the  vehicle  and  dependence 
upon  ground  can  be  minimized  by  placing  a 
current  minimum  at  the  antenna  base,  This 
decoupling  provided  much  improved  circu- 
larity in  the  radiation  patterns  and  made  an- 
tenna tuning  independent  of  the  vehicle  type 
and  size.  This  work  led  to  a  number  of  de- 
velopments in  military  "antennas*-*",  includ- 
ing the  very  widely  used  AS- 1 729  auto- 
tuned  antenna,  which  covers  the  military  30 
to  76  JvlHz  FM  range. 

For  my  own  2  meter  mobile  setup  I  devel- 
oped the  antenna  illustrated  in  Figure  I.  I 
drive  a  convertible,  which  presents  several 
problems.  First,  you  cannot  mount  the  anten- 
na on  the  roof;  second,  the  car  seems  to  have 
more  electrical  noise  than  a  closed  sedan. 
Since  the  radiating  element  is  a  half  wave* 
length  high,  the  current  at  the  base  of  the  an* 
tenna  is  minimal  and  the  coupling  to  the  car 
skin  is  minimized*  The  noise  pickup  from 
this  antenna  js  significantly  lower  than  the 
noise  pickup  from  a  quarter-wave  type.  I 
have  not  actually  measured  the  circularity  of 
the  radiation  patterns  on  the  car  but  no  no- 
ticeable nulls  exist.  Since  the  5/S-wave- 
length  antenna  does  not  have  a  current  mini- 
mum at  the  base  it  does  not  enjoy  the  bene- 
fits of  ground  independence. 

The  small  LC  network  at  the  base  of  the 
antenna  provides  an  efficient  transformation 
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Photo  A.  The  2  meter  mobile  antenna  mourned  on  a  cur  The  two  hooks  catch  the  edge  of  the  truck  lid 
and  ihe  nylon  string  under  tension  holds  the  whole  unit  on  \ia  a  hook  caught  on  the  lip  of  the  trunk. 


from  the  very  high  impedance  of  the  radiator 
(about  2,700  ohms)  to  the  50-ohm  transmis- 
sion line,  The  antenna  covers  the  range  from 
144  to  148  MHz  with  a  maximum  VSWR  of 
1.6  at  the  band  edges  and  about  1,1  at  band 
center,  I  found  that  with  a  3"  x  5"  ground 
plane  the  antenna  remains  matched  even  sit- 
ting on  a  wooden  cabinetl  !  installed  one  of 
these  antennas  at  the 
peak  of  my  roof  for  a 
base  station  antenna 
and  have  been  delight- 
ed with  the  results. 
The  lack  of  a  require- 
ment for  a  counter- 
poise is  a  significant 
advantage. 


the  two  from  a  center  gap  produces  currents 
which  are  in  phase  when  viewed  from  a  dis- 
tance, although  they  are  obviously  out-of- 
phase  at  the  generator  terminals.  The  free- 
space  patterns  shown  in  Figure  3  illustrate 
the  results  to  be  expected.  The  dual  half- 
wave  antenna  will  provide  a  pattern  which  is 
52  degrees  between  elevation  half-power 


Two  Half  Waves 
in  Phase 

In  the  interest  of 
narrowing  the  eleva- 
tion pattern  and  ob- 
taining more  gain 
from  the  omnidirec- 
tional base  antenna,  I 
considered  using  two 
half-wave  vertical  an- 
tennas, one  above  the 
other,  phased  to  add  tn 
the  far  field 

Figure  2  shows  that 
the  generator  driving 


50  ohm 
input 


l 


Figure  L  The  ground-indepett-  Figure  2.  Two  half  waves  in 
dent  vertical  half  wave.  phase. 


AMATEUR  TELEVISION 


GET  THE  ATV  BUG 

New  1 0  Watt 


Hi  n  I'M 

life!  ^ 


•  •» 


0  o  O    * 


Transceiver 

On/y  $499 

Made  in  USA 
Value  +  Quality 
from  over  25years 
In  ATV...W60RG 

Snow  free  line  of  sight  DX  is  90  miles  -  assuming 
14  dBd  antennas  at  both  ends.  10  Watts  in  this  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 
ATV.  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  @ 
3  Amps,  TV  set  and  you're  on  the  air  -  it's  that  easy! 

TC70-10  has  adjustable  >1 0  Watt  p.e.p.  with  one  xtal  on 
439.25,  434.0  or  426.25  MHz  &  property  matches  RF 
Cortcepts  4-110  or  Mirage  D1010N-ATV  for  100  Watts. 
Hot  GaAsfet  downcon  verier  varicap  tunes  whole  420-450 
MHz  band  to  your  TV  ch3,  7,5x7.5x2 .7"  aluminum  box. 

Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 
verified  in  the  latest  CaHbook  or  send  copy  of  new  license. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transmitters,  linear  amps, 
and  antennas  for  the  400,  900  &  1200  MHz  bands. 


(81 8)  447*4565  m-f  8am-S:30pm  pst. 

P.C.  ELECTRONICS 

2522  Paxson  Lane  Arcadia  CA  91007 


Visa,  UC,  COD 

Tom  (W&ORG) 
fVUryann  (WB6YSSJ 


ID-8  Automatic  Morse  Station  Identifier 

Compatible  with  Commercial.  Public  Safety  and  Amateur  Radio 
applications.  Uses  include  Repeatet  identifieis.  Base  Station  Identifiers, 
Beacons,  CW  Memory  Keyers,  etc  Greal  lor  FCC.  ID  Compliance 

•  Mmiarn'e  in  Stf&.  t  85"*  1  t2>0.35* 

+  Tfllally  RF  immune 

•  All  connections  made  with  micromifilaTufe  plug  and  socket  wish  color  coded  wires  attained. 

•  CMOS  mtoopracBsscr-  lor  low  vo'lage.  low  curruni  operailon  6  to  2D  VDC  unregulated  at  Sma 

•  Low  distortion,  Jaw  impedance.,  adjustable  smewave  ouirjut:  0  to  4  vdls  peak  to  peak. 

•  Crystal  controlled  tor  higti  accuracy 

•  Ttansmrliet  PTT  output  (to  key  transTlter  wNte  10  Is  being  sent],  is  an  open  collector 
transistor  that  wifl  naoofe  60  VDC  at  30uma 

■  F**d  pogramrnat*  wa*\  SUPPLIED  teytnanl. 

•  Con*iTT«!w  lone  io  w&tfvt  accepted  parameter,  plus  louts  t)  mftcaie  programing  error. 

•  A|  pflDgranning  «  sum  ta  a  non-*tfstifc  EEPftQM  wtKti  may  be  aferca  art  any  tone 

•  Message  lerigtft  om  200  tfuracta  long 

•  tigger  10  with  active  hign  or  m 

•  inhibit  ID  witfi  acbve  i.gh  <r  low  W)h  ncto  alt  ID  iimn  channel  is  ciear  ot  iraffic 

•  Gene  rales  rroeater  courtesy  tone  at  end  of  user  Ifansm^sston  rf  enaoled 
-  DouOte  sided  tera  and  mounting  haFdware  supplied  tor  quick  mounting 

•  Operating  temperature  range.  -30  degrees  C  la  +65  degrees  C. 

■  Full  one  year  warranty  when  returned  lo  trie  factory  tor  repair. 

•  immediate  one  day  delivery 

Programmable  Features 

•  frgfti  prtjgf&miable  s&sciatUe  messages 

•  CWspeeofrw  i  to99WPV 

•  D  mterwf  timet  from  r-9Q  mmubs 

•  tD  nokt  off  timer  from  #9?  seconds. 

■  CW  tone  fwouency  horn  WO  ft?  to  3000  iu 

■  fmnt  potzfi  dfefcy  tntcr&I  from  0  to  99  secontis 

•  CW  or  U€W  operator 

$89.95  each 

programming  keyboard  included 

COMMUNICATIONS  SPECIALISTS.  INC. 

426  kV£Sr  TAFT  AVENUE  *  ORANGE    CA  $266b  4?96 
n*i  998  3021  *  FAX  \714i  9743420 
Entire  US*   (8001  854  054?  *  MX  (800)  424  3*20 


*- 


CIRCLE  10  ON  HEADER  SERVICE  CARD 


AUTO-ID  AUTOMATIC  MESSAGE  BROADCASTER 


The  AUTO-ID  is  a  solid  state  digi- 
tal voice  recorder  that  was  devel- 
oped especially  for  2  way  radios  It 
simply  plugs  in  between  the  radio 
and  it's  microphone.  With  Ihe  use 
of  your  radio  microphone,  you  can 
record  up  to  5  separate  messages 
that  can  be  played  on  the  air  by 
pressing  one  of  the  5  message  but- 
tons. The  AUTO-ID  a!so  has  a 
built-in  timer  that  monitors  your 
PTT  (push  to  talk )  activity.  Record 
your  station  identification,  and 
thereafter  any  time  you  are  on  the 


air,  the  AUTO-ID  will  broadcast  your  ID 
message  for  you.  The  AUTO-IDfs  message  U] 
timer  can  be  set  for  intervals  of  3  or  9  minutes 
or  it  may  be  set  lo  broadcast  your  message 


—»i,-J|^.ri...dii      .  II   P   IP'iiH'l.      I     <%. 

■  ■^    ii  ii  ^yiiv  iiii^'TrTi~T~**1-iiiJ' &*—V*m< 


every  time  you  use  your  PTT.  With 
the  use  of  the  AUTO-ID's  built  in 
speaker,  you  can  monitor  the  mes- 
sage that  the  AUTO-ID  is  broad- 
casting, regardless  of  whether  the 
selected  message  was  broadcasted 
automatically  or  manually, 

The  AUTO-ID  comes  with  plugs 
for  an  Alnieo  or  Kenwood  mobile 

amateur  radio.  There  are  accesso- 
ries available  to  interface  the 
AUTO-ID  to  most  other  types  of 
radios. 


FEATURES 


12VDC  power  jack. 

Microphone  patch  cord  (INCLUDED). 

I 10VAC  adapter  (INCLUDED). 
Fully  wired  and  tested,  just  plug  il  in, 
No  soldering  required. 
Built  in  local  speaker- 
Adjustable  speaker  volume. 
Adjustable  microphone  level. 


Adjustable  message  broadcast  time,  (Mes- 
sage "1"  only) 
Connects  directly  in  line  between  radio  and 

microphone. 

Pre- wired  for  Alinco  and  Kenwood  Mobile 

radios. 

Power,  Record  and  Play  LED  indicators. 

TX  ready  LED  indicator. 


Timer  enable/disable  switch. 

All  solid  state  construction. 

Up  to  5  separate  messages  can  be  played 

individually. 

32  seconds  of  total  digital  audio  storage 

time. 

Simple  to  use. 

I  year  limited  warranty. 


MING 

Communications 


OItIH 


f     Vl«0     t     «     P .     tHt 


MING  COMMUNICATIONS 

2948'/i  Honolulu  Avenue 
La  Crescent  a,  CA   912)4 
Tel:  (818)  249*3006 
Fax:  (81  8)  248-0840 


$149.95 

COD  •  VISA  *  MC  -  DISCOVER 
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Figure  3*  Elevation  patterns  of  half-wave  and 
ground  independent  dual  half -wave. 


Figure  4k  Antenna  circuit. 

points,  compared  to  78  degrees  for  the  half* 
wave.  Furthermore,  the  directivity  will  be 
1.4  dB  higher  than  the  half- wave.  Note  that 
the  elevation  pattern  has  fourfold  symmetry 
and  only  a  quarter  of  Ihe  pattern  is  plotted. 

The  narrower  elevation  pattern  is  an  ad- 
vantage by  itself.  For  one  thing,  it  reduces 
the  reflections  from  passing  aircraft  (which 
can  cause  a  considerable  nutter  in  the  re- 
ceived signal).  Secondly,  it  reduces  the  re- 
flections from  foreground  objects,  which  can 
distort  the  pattern. 

The  Antenna  Construction 

After  several  false  starts  I  developed  the 
feed  circuit  shown  in  Figure  4.  1  had  some 
lengths  of  7/8'*  o.d.  aluminum  tubing  from  a 
scrapped  array.  These  were  used  for  the  radi- 
ators. Experimentally,  I  found  that  the  high- 
est impedance  resonance  at  146  MHz,  for 
this  tubing  diameter,  could  be  obtained  with 
38"  radiators.  By  jiggering  the  values  of  CI, 
C2  and  LI  it  was  possible  to  obtain  a  very 
good  match  to  50  ohms.  A  measurement  of 
current  magnitude  and  phase  showed  that  the 
radiaior  currents  were  equal  and  in  phase  as 
seen  in  the  far  Held. 

Figure  4  is  intended  mainly  to  clarify  the 
matching  scheme.  The  construction  is  shown 
more  clearly  in  Figure  5.  The  coax  feed  cable 
was  actually  run  up  the  center  of  the  lower 
radiator.  The  dielectric  beads  at  the  upper 
and  lower  radiator  ends  are  used  ro  center  the 
coax  and  to  provide  a  measure  of  tuning.  At 
the  center  of  the  lower  radiator  a  shorting 
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SO  ohm 
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■c  mi  <  rigid  coax 
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Shorting  Plug 


Dialectric 
Beads 


Metal  Plug 


Figure  5.  Basic  construction 


plug  is  inserted  which  shorts  the  outer  con- 
ductor of  the  coax  to  the  inside  of  the  lower 
radiator,  thereby  making  AB  and  DC  a  pair 
of  quarter-wave  (not  quite)  coaxial  chokes. 
The  coax  used  is  0.140"  o.d.  semirigid  50- 
ohm  cable.  If  the  shooing  plug  is  made  of 
brass  it  may  be  soldered  directly  to  the  cop- 
per tubing  outer  jacket  of  the  coax.  If  the 
plug  is  made  of  aluminum,  fashion  a  brass  or 
copper  sleeve  which  can  be  soldered  to  the 
coax  and  connected  to  the  aluminum  with 
screw  pressure.  One  source  for  the  miniature 
semirigid  coax  is  Precision  Tube  Co.  Inc., 
Microwave  Division,  Church  Road  and  Wis- 
sihickon  Ave.,  North  Wales  PA  19454, 

The  two  little  capacitors  used  are  Johan- 
son  air  variable  Q.7-to-t0.5  pF  units.  I 
picked  these  up  at  a  hamfest  for  a  few  cents. 
A  pair  of  piston  caps  might  be  better  since 
they  can  handle  more  power  and  are  easier 
to  tune.  The  inductor  consists  of  three  turns 
of  #16  tinned  wire  wound  on  a  3/4"  form. 
We  will  discuss  tune-up  laten 

The  insulators  for  this  unit  were  made 
from  white  PVC  water  pipe,  The  construc- 
tion is  shown  in  Figure  6,  The  construction 
technique  used  on  this  model  is  best  suited 
to  those  who  have  a  lathe  available,  but  oth- 
er constructions  not  requiring  a  lathe  are  also 
feasible. 

The  radiators  are,  as  noted  earlier,  7/8  n 
o.d.  aluminum  tubing.  In  order  to  get  a  good 
fit,  the  nominal  V  pipe,  which  is  actually 
1.063"  i.d.,  must  be  shimmed*  To  do  this  T 
cut  two  1 ,25"  lengths  of  the  pipe.  1  then  cut 
out  a  portion  of  the  circumference  so  that  I 
could  compress  the  remaining  segment  into 
a  1"  diameter  cylinder.  I  then  slathered  some 
PVC  pipe  glue  on  the  center  piece  and  the 
insert  and  drove  the  insert  in  with  a  soft  mal- 
let. Immediately  upon  insertion,  clamp  the 
insulator  in  a  vise  to  round  up  the  egg  shape 
thai  develops  because  of  the  uneven  push  of 
the  insert. 

The  PVC  glue  dries  very  fasL  When  the 
first  end  of  the  center  insulator  is  done,  do 
the  other  end.  After  the  glue  has  dried  for 
about  a  half  hour  the  insulators  may  be 
bored  out  in  a  lathe  to  give  a  good  fit  for  the 
upper  and  lower  radiators.  After  the  boring 
operation,  the  center  insulator  should  have  a 
center  window  about  1/2"  x  T  opened  to 
permit  connection  to  the  coax. 

The  base  insulator  is  made  similar  to  the 
center  insulator  except  that  only  one  end  is 
equipped  with  an  insert.  The  base  flange  is 
made  of  any  convenient  material  II  may  be 
either  metal  or  plastic.  It  must,  of  course,  be 
strong  enough  to  hold  the  overturning  mo- 


ment due  to  wind  loads  on  the  radiators.  In 
my  case,  1  made  it  by  laminating  two  pieces 
of  3/8"  XXXP  plastic  (a  paper-base 
melaminc)  and  boring  the  assembly  to  ac- 
cept the  base  insulator  outside  diameter. 

Assembly 

To  begin  with,  prepare  the  ends  of  the 
miniature  semirigid  coax.  At  each  end  mark 


Photo  B.  Dual  antenna,  showing  the  plastic 

bottle  covering  the  matching  network  in  the 
center  of  the  antenna  and  the  miniature 
ground  plane. 
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April  23,  24  &  25,  1993 


Early  Reservation  Information 


General  Chairman,  Dave  Grubb,  KC8CF 


Asst.  General  Chairman,  Ken  Allen,  KB8KE 


#  Giant  3  day  Flea  Market 


#  Exhibits 


#  Activities  for  the  Non-Ham 


Information 

General  Information:  (513)454-1456 
FAX:  (513)  890-5464    Attn:  Hamvention, 
or,  write  to 

Hamvention,  Box  964,  Dayton,  OH  45401-0964 
Lodging  Information:  (513)223-2612 
(No  Reservations  by  Phone) 
Flea  Market  Information:      (513)  454-1880  Daytime 

(513)  767-1107  Evening 
Lodging 

Please  write  to  Lodging,  Dayton  Hamvention, 
Chamber  Plaza,  5th  &  Main  Streets, 
Dayton,  OH  45402-2400  or  refer  to  our  1992 
Hamvention  program  for  a  listing  of  hotel/motels  in  the 
Dayton  area- 
Special  Awards 

Nominations  are  requested  for  Amateur  of  the  Year, 
Special  Achievement  and  Technical  Excellence 
awards.  Refer  to  the  Hamvention  Program  for 
nomination  form  or  contact  Hamvention  Awards 
Chairman,  Box  964,  Dayton,  OH  45401-0964, 


1993  Deadlines 

Award  Nominations:  March  1 
Advance  Registration  and  Banquet: 

USA  -  April  2     Canada  -  March  26 
Flea  Market  Space:  February  1 

Flea  Market 

Flea  Market  Tickets  {valid  all  3  days)  will  be  sold  IN  ADVANCE 
ONLY.  No  spaces  sold  at  gate.  A  maximum  of  3  spaces  per 
person  (non-transferable)+  Electricity  is  now  available  in  a 
portion  of  the  last  Flea  Market  row  for  $40  additional  per  space. 
Rental  tables  and  chairs  are  not  available  in  the  Flea  Market; 
Vendors  MUST  order  an  admission  ticket  when  ordering  Flea 
Market  spaces,  Please  send  a  separate  check  for  Flea  Market 
space(s)  and  admission  ticket(s).  Spaces  will  be  allocated  by 
the  Hamvention  committee  from  all  orders  received  by 
February  1.  Please  use  1st  class  mail  only. 

Notification  of  Flea  Market  space  assignment  will  be  mailed  by 
March  15,  1993.  Checks  will  not  be  deposited  until  after  the 
selection  process  is  complete. 


HAMVENTION  Is  sponsored  by  the  Dayton  Amateur  Radio  Association  Inc. 


Dayton  Hamvention  1993 

Advance  Registration 

Reservation  Deadline:  USA  -April  2,  Canada-March  26 
Flea  Market  Reservation  Deadline:  February  1 

Enclose  check  or  money  order  for  amount  indicated  in 

U.S.  dollars  and  type  or  print  your  name  and  address  clearly. 

Make  checks  payable  to: 

Dayton  HAMVENTION 

Mail  to  -  Dayton  Hamvention  Box  1446,  Dayton,  OH  45401  -1446 


Name 


Admission 
(valid  all  3  days) 
Grand  Banquet 
Alt.  Act,  Luncheon 
(Saturday) 
(Sunday) 
Flea  Market  % 
(Max.  3  spaces) 


How  Many 

@  S11.00* 
@  $22.00" 


Electricity 
Covered  tent 


add 


$8.00 
@  $8.00 
$30/1  space 
$60/2  adjacent 
$150/3  adjacent 
$40.00/space 
$215,00  ea. 


s 


s 
s 

s. 


Total  $ 


*■* 


Address 
City 


$14.00  at  door 

$24,00  at  door,  if  available 


State  Zip+4 -  _ 

Daytime  Phone  #  (     ). 


Evening  Phone  #  (    ) 


RF  POWER 
AMPLIFIERS 
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60 
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60 
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144  MHz 
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25 
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6 

14/OJ 
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10 

130 

20 
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2210R 

10 

130 

19 
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2212G 

30 
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16 

14/0.7 

Standard 

2212R 

30 

130 

15 

-h 
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Z25QG 

5 

220 

40 

14/0.7 

HPA 

2250  RH 

5 

250 

40 

-h 

Repeater  HPA 

22526 

25 

220 

36 

14/0.7 

HPA 

2252 RH 

25 

250 

36 

■+■ 

Repeater  HPA 

2254  G 

75 

220 

32 

14/07 

HPA 

2254RH 

75 

250 

32 

-+- 

Repeater  HRA 

440  MHz 

4403G 

1-5 

7-25 

4 

12/1,1 

LPA 

441DG 

10 
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19 

12/1,1 

Standard 
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10 
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18 
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19 
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4448G 

5 
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4450G 
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5-10 
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-/- 
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4452G 

25 
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29 
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4452RE 

25 
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29 

-h 

Repeater  HPA 
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75 
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25 
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25 

+ 
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WM 

All  amplifiers  (norwptr)   arc 

i  linear,  alhmode  with  fully 

automatic  17  R  switching  and  PT7 

capability  The  receive 

preamps  use  GaAs  FET  devices  rated  at  .5  dB  NF  witti  +18 

dBm  3rd 

order  IP. 

LP  A,  Standard  and  HPA  amps  are 

intermittent  duly  design  suitable  for  base  and  motile  operation. 

Repeater  amps  are  continuous  duty,  ctass  C 

AmplHler  cipafatiHIas:  Hign- power  narrow  or  wideband; 

100-200  MHz,  225-400  MHz,  1-2  GHz.  Military  (28V)f 

Commercial  etc  -  ( 

consult  factory,  A  complete  line  of  ftx 

preamps  also  available 

RX  Preamplifiers 

NF 

Gain 

1 

Band 

Model 

(dB) 

(dB)  Connector 

50  MHz 

0520B 

J5 

25 
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50  MHz 
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H 
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24 
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22 
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22 
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.5 

IS 
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,5 

18 

N 
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9 

14 
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12  GHz 

1020N 

9 

14 

N 
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product  inf 

ormaticn 

All  Products  Made  in  USA. 

11  SfSTlMS      TIL  PI 01  m-0591 

I         TL 

=     fi 

1  SYSTEMSI 
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off  1/4"  from  the  end  and  carefully  score  a 
circumferential  ring  in  the  outer  conductor 
tube  with  a  sharp  knife.  Grasp  ihe  piece  with 
a  pair  of  pliers  and  gently  work  back  and 
forth.  The  outer  tube  will  break  circumferen- 
tially  along  the  scored  ring  and  the  piece  can 
be  pulled  off*  Next,  cut  the  Teflon™  insula- 
tion at  a  point  1/8"  from  the  end  of  the  tube* 
as  shown  in  Figure  8.  Take  care  at  this  point 
not  to  score  the  center  conductor. 

If  the  shorting  plug  is  brass,  slide  it  into 
position  on  the  coax  and  solder  it  into  place. 
If  the  plug  is  aluminum,  slide  the  protective 
brass  bushing  into  place  and  solder  it.  The 
shorting  plug  should  be  placed  so  that  the 
prepared  end  of  the  coax  projects  beyond  the 
end  of  the  lower  radiator  into  the  center  of 
the  gap  between  the  upper  and  the  lower  ra- 
diator* 

The  dielectric  beads  can  be  made  from 
polystyrene,  G-10  epoxy  Fiberglas™,  Kel-F, 
Teflon  or  other  dielectric  with  a  low  dissipa- 
tion factor  at  146  MHz.  Do  not  use  plexiglas 
or  mclamines.  These  washers  arc  easily 
turned  on  a  lathe  but  may  be  filed  out  by 
hand  A  perfect  fit  is  not  necessary;  howev- 
er, the  coax  should  not  rattle  too  much. 

Next,  slide  the  dielectric  beads  onto  the 
coax.  These  may  be  held  in  place  with  a 
drop  of  epoxy.  The  beads  should  be  posi- 
tioned to  fall  in  the  open  ends  of  the  lower 
radiator  and  should  hold  the  coax  centered. 

The  next  step  is  to  install  the  BNC  con- 
nector. There  are  cable  connectors  made  to 
directly  accept  the  semirigid  coax  but  they 
are  not  often  seen  at  hamfests*  Figure  8 
shows  how  a  standard  BNC  connector  can 
be  adapted  to  this  coax,  I  used  a  UG-291 B/U 
female  so  that  a  normal,  male-ended  cable 
can  be  attached  without  an  adapter.  The 
adapter  brushing  is  used  to  make  the  coax  fit 
the  connector.  First  slide  the  nut,  the  flat 
washer  and  the  gasket  on  the  coax.  The 
washer  may  have  to  be  reamed  slightly  to  fit 
over  the  shank  of  the  adapter.  The  bushing  is 
then  slid  onto  the  end  of  the  coax  with  the 
flange  flush,  with  the  end  of  the  outer  con- 
ductor and  sweat  soldered  in  place.  The  pin 
is  then  soldered  to  Che  center  conductor  and 
the  connector  assembled.  The  piece  which 
normally  holds  the  braid  and  interfaces  to 
the  gasket  is  not 
used. 

Leads  of  approxi- 
mately 1.5"  are  next 
soldered  to  the  end 
of  the  coax  which 
will  go  into  the  insu- 
lator. Bend  these 
leads  more  or  less 
parallel  to  the  axis. 

If  an  aluminum 
plug  is  used,  drill 
and  tap  a  radial  hole 
from  the  periphery 
of  the  plug  to  the 
hole  for  the  bushing. 
Insert  a  4-40  head- 
less setscrew  to  lock 
the  bushing  in  place. 

Next,  mark  and 


j 


drill  a  #39  hole  19"  up  from  the  base  of  the 
lower  radiator.  Mark  the  center  of  the  short- 
ing plug  and  slide  the  coax  into  the  lower  ra- 
diator until  the  mark  shows  through  the  hole. 
Drill  and  tap  for  three  4-40  flathead  screws 
to  secure  the  plug.  Flathead  screws  permit 
one  to  slide  the  lower  weather  seal  up  the 
lower  radiator. 

Next,  fasten  the  center  insulator  to  the  up- 
per radiator,  This  can  be  a  permanent  joint.  I 
use  a  cement  used  to  mend  vinyl  and  leather, 
found  in  shoe  and  leather  stores  under  the 
names  "Shoe  and  Leather  Patch"  or  "Shoe 
Goo/'  An  RTV  cement  can  also  be  used. 
Slide  the  radiator  L25*  into  the  insulator. 

Next,  slide  the  insulator  onto  the  upper 
end  of  the  lower  radiator  without  glue  (you 
may  wish  to  disassemble  this  joint  later). 
Now  drill  and  tap  through  the  insulator  into 
the  upper  radiator  and  lower  radiator  to 
make  an  electrical  connection  to  each.  Sheet 
metal  screws  may  also  be  used. 

Put  a  terminal  lug  on  the  upper  and  the 
lower  radiators.  Additional  screws  may  be 
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Figure  8.  Cable  assembly, 

added  ai  this  point  to  secure  the  insulator  to 
the  radiators. 

Reaching  in  through  the  window  in  the 
center  insulator,  pull  the  leads  from  the  inner 
and  outer  conductor  out  through  the  window. 
Solder  the  coil  between  the  terminal  lugs 
and  solder  each  capacitor  between  one  of  the 
leads  from  the  coax  and  one  of  the  end  ter- 
minals on  the  co il. 

Insert  the  bottom  end  of  the  lower  radiator 
into  the  base  insulator  and  insert  the  base  in- 
sulator into  the  base  flange.  Mount  the  an- 
tenna somewhere  in  the  open  and  get  ready 
to  tune  it 

Tuning  Up 

For  the  tune-up  procedure  you  will  need  a 
signal  source  and  some  form  of  system  to 
detect  the  matched  condition.  A  directional 
coupler  or  SWR  meter  can  be  used;  howev- 
er, I  prefer  the  use  of  a  bridge  circuit  because 
it's  more  accurate.  See  the  Radio  Amateurs 
Handbook*  In  the  1990  edition,  Chapter  25, 
pages  9  and  10  and  Figure  21  give  suggested 
circuits. 

Set  the  signal  source  to  146  MHz.  Next, 
tune  the  two  capacitors  for  the  deepest  null 
available.  Try  to  keep  the  capacitances 
equal.  The  coil  was  initially  close  wound; 
stretch  it  axially  a  little  bit.  This  decreases 
the  inductance.  Re-null  the  capacitors,  again 
trying  to  keep  them  equal.  If  the  null  im- 
proves, you  went  in  the  right  direction. 
Stretch  the  coil  again  and  repeat  the  nulling. 
Eventually  you  should  reach  a  point  where 
the  inductance  is  too  small  and  the  reflection 
starts  to  rise  again.  Back  in  to  obtain  the 
deepest  null  possible. 

If  a  reasonably  sensitive  bridge  is  used, 
you  will  find  that  as  a  good  null  is  ap- 
proached the  motion  of  your  body  within 
four  or  five  feet  of  the  antenna  will  cause  the 
reading  to  change.  It  will  be  necessary  for 
you  to  de-tune  the  antenna  in  such  a  direc- 
tion that  the  match  improves  as  you  walk 
away.  Done  properly,  you  should  be  able  to 
attain  a  VSWR  less  the  1 .1  :1  at  the  center  of 


the  band,  running  out 
to  less  than  1  J  at 
144  and  148  MHz. 
The  Smith  chart 
shown  in  Figure  9 
shows  the  results  of 
a  measurement  ob- 
tained using  a  Gen- 
eral Radio  model 
1602B  UHF  admit- 
tance meier.  The  data 
has  been  rotated  to 
the  center  of  the  an- 
tenna at  the  feed- 
point.  The  VSWR's 
represented  range  is 
from  1.63  at  144 
MHz  to  \A5  at  148 
MHz.  The  tuning  can 
easily  be  shifted  to 
favor  one  end  of  the 
band  or  the  other. 

For  weather  pro- 
tection, I  eul  off  a 
plastic  bottle  and  cut  a  hole  through  the  bot- 
tom of  the  bottle  to  closely  fit  around  the  up- 
per radiator.  This  is  placed  upside  down  over 
the  coil-capacitor  assembly.  A  bead  of  RTV 
or  shoe  cement  is  used  to  seal  the  upper  radi- 
ator. On  the  bottom  side,  the  bottle  top  was 
similarly  fitted  around  the  lower  radiator 
with  the  flange  down.  The  lower  edge  of  the 
upper  part  hangs  below  the  upper  edge  of  the 
bottom  part.  These  are  not  tightly  fitted  or 
sealed.  Instead,  they  are  designed  to  be  drip- 
proof  and  so  that  some  air  can  circulate.  My 
experience  has  taught  that  if  you  cannot  get 
a  true  hermetic  seal,  you  are  better  off  to  ar- 
range matters  so  that  air  can  circulate  and 
water  and  condensation  can  run  out, 

The  open  end  of  the  upper  tube  can  be 
neatly  sealed  with  a  wine  bottle  cork.  The 
brand  is  not  important.  My  personal  taste 
runs  to  dry  white  wines,  however,  a  cork 
from  a  sherry  bottle  would  do  as  welL 

For  mounting  the  antenna,  a  3"  x  5"  or  5" 
x  7"  ground  plane  is  adequate.  The  BNC  fit- 
ting should  be  in  the  center  of  the  base  insu- 
lator so  that  the  driving  cable  is  protected 
from  rain,  etc.  No  goopy  sealing  of  the  cable 
should  be  required  If  you  wish  you  can  in- 
sert a  rolled  sheet  of  plastic  into  the  bottom 
of  the  base  insulator  to  protect  the  joint. 
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Number  10  on  your  Feedback  card 


Active  Antenna 

Using  a  MOSFET 

Build  a  low  noise  antenna. 


by  Ken  Cornell  W2IMB 


I  First  became  involved  with  active  antennas 
back  in  the  late  '70s  while  experimenting 
with  communications  on  the  160  to  190  kHz 
FCC  Part  15  band.  Due  to  the  high  ambient 
noise  level  encountered  in  this  frequency 
range,  the  search  for  an  efficient  and  low 
noise  receiving  antenna  was  an  interesting 
experimental  endeavor.  The  longwires  and 
50-foot  vertical  used  for  transmitting  were 
noise  collectors  in  most  locations. 

Quite  a  few  of  us  LOWFERS  (short  for 
"low  frequency  experimental  radio  station") 
started  to  use  various  designs  of  active  an- 
tennas that  consisted  of  a  short  whip  vertical 
some  three  to  six  feet  long  with  a  preampli- 
fier built  into  the  base.  The  antenna  was 
connected  via  a  random  length  of  coax  to  a 
receiver  coupler  located  at  the  station's  oper- 
ating position.  Since  it  is  relatively  small 
and  lightweight,  it  was  easy  to  move  it 
around  the  homestead  and  place  it  in  the  po- 
sition offering  the  best  signal-to-noise  ratio. 

The  use  of  JFETs,  such  as  the  MPF102, 
was  popular,  and  1  have  offered  several  de- 
signs in  some  printed  articles  and  in  my  Low 
&  Medium  Frequency  Radio  Scrapbook  se- 
ries* 

Using  MOSFETs 

While  experimenting  with  transmitters  on 
the  510  to  1705  kHz  band  (again  an  FCC 
Part  15  band;  100  mW  to  a  3  meter  antenna,) 
1  found  that  the  Ampcrex  BS170  and  the 
ZETEX  BS170P  were  excellent  final  ampli- 
fiers. They  are  MOSFETs. 

I  decided  to  try  them  out  as  an  active  an- 
tenna preamplifier.  After  quite  a  few  bread- 
board layouts,  I  ended  up  with  the  circuits 
shown  in  Figures  1  and  2.  I  was  quite 
pleased  with  its  performance. 

Since  the  active  antenna  consists  of  a 
short  vertical  with  a  broadband  preamplifier, 
I  decided  to  put  the  entire  unit  within  a  five- 
foot  length  of  white  PVC  pipe.  Placing  a 
PVC  pipe  cap  on  each  end  would  make  the 
unit  weathertight.  A  coax  fitting  is  placed  in 
the  bottom  cap. 

The  circuit  for  the  active  antenna  is 
shown  in  Figure  1.  Since  the  coax  cable  pro- 
vides two  functions — one  to  feed  the  anten- 
na to  the  receiver  and  the  other  to  supply 
power  to  the  MOSFET — we  need  a  receiver 

32   73  Amateur  Radio  Today  *  March,  1993 


coupler  and  a  power  supply  isolator.  This 
circuit  is  shown  in  Figure  2. 

An  SPDT  switch  is  added  to  the  receiver 
coupler  circuit  to  allow  selection  of  either 
the  active  antenna  or  a  reference  antenna  for 
comparison  purposes,  or  to  select  the  best 
antenna  for  signal-to-noise  ratio. 

The  active  antenna  circuit  is  wired  up  on  a 
i"  width  of  perf  board.  I  used  RG-59U  coax 
cable  and  installed  an  F-8I  coupler  (Radio 
Shack  #278-213),  with  the  long-threaded 


shank  to  the  inside,  in  the  bottom  pipe  cap, 
The  antenna  assembly  is  shown  in  Figure  3. 

The  actual  antenna  is  a  length  of  tn  alu- 
minum tubing  with  a  hole  for  a  6-32  ma- 
chine screw  at  each  end.  The  top  hole  is  for 
securing  the  aluminum  antenna  tube  to  the 
PVC  pipe.  The  bottom  hole  is  for  connecting 
a  short  length  of  flexible  wire  from  the  tube 
to  the  antenna  input  on  the  circuit  board.  A 
short  length  of  RG-59U  coax  connected  to  a 
CF-59U  male  "F*  connector  is  used  to  con- 
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nect  the  coax  cable  feed  to  the  circuit  board, 
as  shown  in  Figure  3. 

For  testing,  connect  the  coax  fitting  (se- 
cured in  the  bonom  pipe  cap)  and  the  anten- 
na to  ihe  circuit  board,  laid  out  as  it  would 
be  in  the  assembly,  then  connect  the  active 
antenna  to  the  receiver  coupler  and  the  cou- 
pler to  the  receiver.  Apply  power.  Adjust  the 
100k  potentiometer  to  provide  between  15 
and  25  mA  to  the  preamplifier.  Then  check 
the  antenna  for  performance.  If  desired,  the 
potentiometer  can  be  removed  and  the  resis- 
tance each  side  of  the  arm  measured.  Fixed 
resistors  could  be  substituted. 

Assembly 

The  assembly  can  now  be  slid  into  the 
PVC  pipe,  starting  with  the  aluminum  tube 
end.  The  lop  of  the  aluminum  tube  is  cen- 
tered on  a  predrilled  hole  in  the  top  of  the 
PVC  pipe  and  the  tube  is  then  secured  with 
the  machine  screw  and  nut.  The  bottom  pipe 
cap  is  firmly  pressed  on  and  then  drilled  and 
tapped  on  two  sides  for  6-32  securing 


Figure  3,  Active  antenna  assembly. 

screws,  I  suggest  using  stainless  steel  fasten- 
ers. 

The  antenna  is  mounted  vertically,  I  used 
Radio  Shack  #15-883  4"  wall  mounts.  The 
"U"  bolts  that  come  with  the  mounts  are  not 
wide  enough  for  the  PVC  pipe  so  ihey  are 
not  used.  The  hole  spacing  of  the  outer 
clamp  needs  to  be  made  wider  I  did  this  by 
placing  the  part  on  a  sturdy  support  with  the 
**V**  shape  up,  then  hitting  it  with  a  hammer 
to  spread  the  holes.  I  then  used  2-1/TMong 
bolts  to  clamp  the  antenna. 

The  active  antenna  output  transformer 
"Tl"  is  wound  on  an  Amidon  FT50-43 
toroid  form*  The  primary  has  nine  turns  and 
the  secondary  1 8  turns.  You  can  use  #26  to 
#30  enameled  wire. 

I  obtained  my  MOSFETs  from  Digi-Key 
Corp.,  P.O.  Box  677,  Thief  River  Falls  MN 
56701.  I  used  the  ZETEX  BS170P,  I  noted 
that  they  also  list  a  Philips  BS170PH.  ZE- 
TEX also  offers  a  VN10LP  that  experi- 
menters may  be  interested  in. 
While  the  turns  and  ratio  of  turns  on  'Tt1' 

is  what  I  used,  some  ex- 
perimenters  may  try 
different  windings,  de- 
pending on  their  fa* 
vorite  range  of  frequen- 
cies. However,  it  is  a 
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broadband  device. 

After  assembly,  caulk  the  pipe  caps  and 
the  heads  of  all  screws  to  insure  weather- 
proofing.  1  also  suggest  caulking  the  coax 
connector  in  the  bottom  pipe  cap. 

Another  scheme  for  mounting  would  be  to 
add  an  eyebolt  in  the  top  pipe  cap  and  hang 
the  antenna  from  a  supporting  structure*  In 
this  case,  securing  screws  should  be  added 
to  the  top  pipe  cap  as  in  the  bottom  pipe  cap. 

Don't  just  pick  a  spot  to  locate  the  anten- 
na. Use  a  buddy  and  move  the  antenna 
around  to  find  the  quietest  location  as  to  the 
signal-to^noise  ratio.  Sometimes  moving  it 
only  a  few  feel  one  way  or  another  will 
make  a  big  difference  in  the  noise  level.  Al- 
so, don't  think  that  adding  a  long  antenna 
will  improve  the  performance;  you  will  be 
gelling  more  noise  pick-up.  The  preamplifier 
will  make  up  for  the  lack  of  aperture. 

To  eliminate  the  chance  of  corrosion 
around  the  antenna's  coax  connectors  I  rec- 
ommend that,  once  you  have  established 
their  location  and  determined  the  coax 
length,  you  feed  the  coax  directly  through 
the  bottom  pipe  cap  and  solder  it  to  the  cir- 
cuit board  input  terminals.  Use  a  cable 
clamp  on  the  inside  and  then  caulk  the  cable 
entry. 


Figure  4,  PC  board  pattern  and  parts  placement  for  active  anten- 
na and  receiver  coupler. 
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Active  Antenna 

T1 

C1.C2 

C3 

Rt 

Receiver  Coupler 

RFC  1  &  2 

J1 

J2  to  J4 


PARTS  LIST 

See  text 

0.1  fiF  3SV  disc 

0.001  jiF  35V  disc 

100k  potentiometer,  Radio  Shack  #271*284 

1  mH  RF  choke* 

See  text 

Your  favorite  coax  connector.  J4  can  be  a 

binding  post  if  a  wire  antenna  is  used  for 

reference. 


*1  mH  RF  choke  is  for  160  meters  and  above.  For  low  frequency  work 
{160-190  kHz)  try  substituting  a  larger  choke,  such  as  4.7  mH. 
Circuit  boards  are  available  from  FAR  Circuits,  18N640  Field  Court, 
Dundee  IL  60118  for  $4.50  (set  of  two  boards)  plus  $1.50  shipping  and 
handling. 


Simple  Operation 
Advanced  Technology 
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Within  Budget  -  Without  Compromise 

Just  when  you  thought  great  audio  and  tough  as  Pistils  construc- 
tion were  luxury  features  available  only  on  the  most  expensive 
models,  and  just  when  you  thought  simple,  intuitive  operation 
was  a  thing  of  the  past,  along  comes  the  Alinco  VHF-FM  HT, 
DJ-180T. 

A  different  offset  can  be  stored  in  each  memory  channel,  and 
most  other  functions  can  also  be  stored  independently  in  each 

memory  channel  CTCSS  encode 
and  decode  comes  standard  As 
most  QS01s  on  2-  meter  are  done 
through  repeaters,  these  special 
features  make  the  DJ-180T  the 
most  practical  HT  to  own.  Alinco 
has  once  again  combined  high- 
technology  with  low-cost. 


Also  Available 
DJ-58GT  Dual  Bander 


U40* 


Check  out  the  affordable 
technology  of  the  90 's. 
Check  out  ALINCO. 


•  Receive  130.0-173.9  MHz 

*  CTCSS  encode/decode  built-in 

-  2  watts  standard,  5  watts  with  optional  EBP-  28N  battery  pack 

*  High/Low  power  selection 

-  Selectable  frequency  step  for  quick  QSY 

*  Standard  DTMF  keyboard 

-  Low  battery  indicator 

•  "Busy11  channel  LCD  indicator 

•  Key  Lock/  PTT  Lock  functions 

•  Auto  Power  Off 

•  Instant  QSY  to  Call  channel 

*  Monitor  button 

*  Scan  Modes 

*  Battery  Saver  design 

-  Supplied  with  Ni-Cd  battery  pack  EBP-26N  for  2  watts  output,  wall 
charger,  belthgok,  and  strap. 

♦  Optional  accessories:  EBP128N  Battery  pack  for  5  watts  output, 
EDH-1 1  Drycell  case,  EDC-45  Quick  charger,  EMS-9  Speaker- 
microphone,  EME-1 2/1 3  Headset  with  VOX/PTT.  EME-15  Tie-pin 
microphone,  EDH-1 2  DC  Jack  adaptor  .EBC-6  Mobile  bracket, 
ESC-18/19  Soft  case,  EJ-14U  50ch  Memory  unit,  EJ-15U  200ch 

Memory  unit. 


Incredibly  Tough  \ 


Ptioto  for  Demon  strati  cm  only^  Abuse  to 
the  transceiver  will  v-old  the  warranty . 


ALINCO 

ELECTRONICS  INC. 
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ALINCO  ELECTRONICS  INC. 

438  Amapola  Avenue,  Unit  130,  Torrance,  CA  90501 

Tel.  (310)618-8616  Fax  (310)  618-8758 

Specification  and  features  are  subject  to  change  without  notice  or  obligation. 
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Amateur  Radio  Via  Satellites 


Andy  MacAflister  WA5ZIB 
14714  Knlghtsway  Drive 
Houston  TX  77083 

A  new  high -altitude  amateur  satel- 
lite is  expected  to  be  launched  and 
commissioned  this  April.  The  French 
ARSENE  satellite  is  a  Phase-3  class 
satellite  with  a  high  orbit  and  a  large 
complex  spaceframe. 

The  French  Connection 

Over  1 5  years  ago,  a  group  of  am- 
ateurs in  ONES  (National  Center  for 
the  Study  of  Space— France)  pro- 
posed that  France  should  support 
amateur  radio  space  activity  with  a 
major  satellite  construction  project. 
The  idea  was  submitted  to  directors 
at  ONES  in  197ST  where  It  received 
favorable  response.  No  financial  com* 
mitment  was  required,  but  the  CNES 
promised  support  in  the  form  of 
space- ready  parts  that  were  not  suit- 
able for  future  commercial  or  govern- 
ment projects.  The  CNES  also  of- 
fered to  provide  space  on  an  Ariane 
flight  where  the  entire  capacity  of  the 
booster  was  not  needed  by  the  pay- 
ing customer 

The  ARSENE  satellite  program 
was  organized  with  cooperation  from 
three  groups  and  various  individuals, 
Industry  was  represented  by  the 
CNES,  the  radio  amateurs  through 
RACE  (Radio  Club  de  TEspace)  and 
schools  through  ENSAE  (I'Aeronau- 
tique  et  de  TEspace).  The  French 
equivalent  of  the  American  Radio  Re- 
lay League,  the  REF  (Reseat]  des 
Emetteurs  Francais).  joined  with 
RACE  to  support  the  program. 

By  1979>  initial  contacts  had  been 
made  between  the  three  groups  In- 
volved in  the  program.  They  consid- 
ered proposals  for  various  satellite 
configurations  and  final  orbits.  Com- 
plete documentation  was  expected  by 
the  end  of  1982  or  1983,  with  an  esti- 
mated time  for  satellite  construction 
of  two  years.  They  anticipated 
launching  sometime  in  1985.  These 
goals  were  not  met.  but  instead  of  dy- 
ing, the  program  progressed  methodi- 
cally through  the  1980s,  Today  AR- 
SENE is  a  reality  and  is  waiting  for 
launch  on  an  Ariane  type  42 L  launch- 
er with  the  geostationary  TV  satellite 
ASTRA  1C  from  French  Guiana. 

ARSENE  Today— The  Satellite 
At  launch,  ARSENE  weighs  150.6 


kg,  It  has  six  sides,  not  including  the 
top  and  bottom.  The  main  unit's  di- 
ameter is  785  mm,  the  height  is  618 
mm.  Encompassing  the  maximum 
extension  for  antennas  and  other 
portions  of  the  satellite,  the  dimen- 
sions increase  to  almost  a  meter  In 
diameter  and  over  a  meter  in  height 
The  satellite  will  be  spin-stabilized 
around  the  north/south  axis,  which 
will  be  held  perpendicular  with  the 
equatorial  plane  of  the  earth.  Attitude 
control  will  be  handled  by  nitrogen 
jets. 

Power  for  the  spacecraft  comes 
from  GaAs  (Gallium  Arsenide)  solar 
panels  from  Italy  generating  60  watts. 
The  communications  payload  sup- 
ports a  digital  Mode  B  {70  cm  up  and 
2  meters  down)  and  an  analog  Mode 
S  (70  cm  up  and  13  cm  down).  Note 
Table  1  for  a  iist  of  operating  frequen* 
cies  by  mode.  The  two  modes  cannot 
be  operated  simultaneously,  but  wili 
be  controlled  by  a  schedule  to  be  de- 
termined after  launch. 

The  digital  Mode  B  system  repre- 
sents a  departure  from  the  current 
use  of  PSK  or  high-speed  FSK  in  use 
on  most  current  microsats  and 
Uosats.  ARSENE  employs  standard 
AFSK  (Audio-Frequency  Shift  Keying) 
AX.25  packet.  With  three  uplink  fre- 
quencies on  70  cm  and  a  single 
downlink  on  2  meters,  the  system  can 
be  accessed  by  anyone  using  a  stan- 
dard TNC  (Terminal  Node  Controller) 
in  conjunction  with  appropriate  VHF 
and  UHF  radios  and  antennas.  No 
special  modems  or  radio  modifica- 
tions are  required. 

The  2  meter  downlink  runs  15 
watts  out  in  the  high-power  mode 
and  2  watts  in  low- power.  Packet  op- 
eration is  specified  at  1200  bps  with 
standard  1200/2400  Hz  tones.  The 
system  works  as  a  digipeater  and 
does  not  support  an  on-board  mail- 
box. The  possibilities  for  such  a 
satellite  system  are  endless,  but 
congestion  is  expected  to  be  a  prob- 
lem. 

The  Mode  S  transponder  is  16  kHz 
wide  but  will  support  any  type  of  mod- 
ulation that  is  sent  on  the  70  cm  up- 
link and  fits  the  channel.  Power  out- 
put is  800  mW.  The  downlink  frequen- 
cy is  quite  distant  from  that  used  for 
AMSAT-QSCAFM3  (over  40  MHz)N 
so  modifications  to  current  Mode  S 
receivers  wilt  be  necessary. 


Mode 
B 


Uplink 

Downlink 

Signal  Type 

435.050 

145.975 

AX.25  AFSK  FM 

435,100 

■ 

K 

435.150 

■ 

■ 

435.110 

2446.540 

Any  analog — up 

to  16  kHz  wide 

The  desired  orbit  for  ARSENE  is 
equatorial  with  an  apogee  (high  point 
of  the  orbit)  of  36,000  km  and  a 
perigee  (low  point  of  the  orbit)  of 
20,000  km.  The  Ariane  rocket  will 
place  the  satellites  in  a  geostationary 
transfer  orbit.  This  transfer  orbit  is 
highly  elliptical  and,  due  to  a  low 
perigee t  is  not  suitable  for  a  final  or- 
bit. The  ASTRA  satellite  will  then  be 
boosted  to  a  geostationary  position 
over  the  equator.  ARSENE  has  its 
own  solid-rocket  motor.  At  the  apogee 
of  the  fourth  orbit  the  main  ground 
control  station  will  command  the  firing 
of  the  internal  booster.  This  will  give 
ARSENE  its  final  orbital  characteris- 
tics with  a  period  of  17,5  hours.  The 
ground  track  should  closely  follow  the 
equator.  Good  access  is  expected 


even  for  stations  above  (or  below  for 
the  Southern  Hemisphere)  60  de- 
grees latitude, 

Operating  with  ARSENE 

Activity  via  the  Mode  S  analog 
transponder  will  at  first  be  quite  light 
due  to  the  downlink  frequency  ir\  use. 
The  satellite's  operating  schedule  will 
likely  allocate  only  a  small  portion  of 
each  day  to  Mode  S.  Terrestrial  13 
cm  systems  use  2304  MHz  and  A-O- 
13  operates  near  2400  MHz.  AR- 
SENE's  use  of  2446  MHz  will  likely 
be  responsible  for  conversion  and 
new  construction  articles.  Link  mar- 
gins show  that  uplink  requirements 
will  be  similar  to  A-Q-13.  Le,  about 
300  watts  ERP  (Effective  Radiated 
Power).  This  can  be  accomplished 

Continued  on  page  40 


ARSENE  Analog  Telemetry  Equations 

Channel 

Units 

Parameter 

Equation 

A3 

I 

Battery  unload  current 

y=1H664v+0,198 

A4 

V 

Battery  end  chg,  thresh. 

y=1,008v  +12.94 

A5 

V 

Battery  voltage 

y=2v  +8.72 

AB 

W 

VHF  PA  output  power 

y-0.05vrt3+0.531VA2i-0,25v 

A7 

V 

Primary  bus  voltage 

y=7.152v 

AS 

I 

VHF  PA  current  (10  V) 

y=0.365v  +0,149 

A9 

I 

VHF  PA  current  (26  V) 

y=Q.365v +0,149 

A11 

V 

RSSI  voltage  TC  channel 

y=v 

A13 

I 

Primary  bus  current 

y=0,619v+0<019 

A15 

V 

First  VHF  PA  voltage 

y=9v                                               | 

A17 

I 

Solar  generator  current 

y=0.573v 

A18 

1 

DC-DC  cnvtr.  in.  current 

y=0.256v  +0.02 

A19 

1 

Shunt  regulator  current 

y=0,669v  -0.185 

A21 

1 

Battery  load  current 

y=0.174v  -0.027 

A22 

T 

Battery  temperature 

y=14v 

A23 

T 

Solar  generator  #1  temp 

y=-0,679033v*5+9.57784v*4 

-51. 241 2v*3+1 27^22v*2 
-170.345V+S77918 

A24 

T 

Solar  generator  #5  temp. 

y=-Q, 679033^5+  9. 57784  vM 

-51.2412v*3+127.622v*2 

-170.345V+977918 

A33 

V 

Fifth  bat.  element  vltg. 

y=0J82v+3,258 

A42 

T 

Plateau  temperature 

¥=-0.337702^5+4.601 93  vM 
-25,4481^3+71,3426^2 
-119.362V+1 09.681 

A44 

T 

Shunt  regulator  temp. 

y=-0337702v*5+4.601 93vM 
-25,4481^3+71.3428^2 
-11  &362v+1 09.681 

A46 

T 

Solar  generator  #3  temp. 

y  =-0, 771 085  v*5+ 1 0 .  2258  VM 
-51.6250^3+123.311^2 
-1 54.21 9V+62. 7882 

A48 

T 

Electro,  gates  5-6  temp. 

y=-0, 337702^5+4.601 93vM 
-25  4481  V*3+71. 3428  V*2 
-11 9.362V+1 09.681 

A53 

P 

Nitrogen  lank  pressure 

y=69.463v 

A54 

T 

VHF  PA  temperature 

y=-Q.337702vA5+4.6fj  1 93vM 

-25,4481^3+71.3428^2 
-119.362V+1 09.681 

A55 

T 

Nitrogen  tank  #4  temp. 

y=-0.337702vA5+4.6Q1 93vA4 
-25.4481  V*3+71. 3428  VA2 
-119.362v+109<6ei 

A5B 

V 

RSSI  voltage  channel  1 

y=v 

A60 

V 

RSSI  voltage  channel  2 

y=v 

A62 

V 

RSSI  voltage  channel  3 

y=v 

A69 

T 

Nitrogen  tank  #1  temp. 

y=-0 .337702^5 +4. 601 93  v*4 
-25.4481  V*3+71.3428v*2 
-119.362V+1 09.681 

A71 

V 

Dosimetre  5  experiment 

y=v 

Table  1.  Frequency  plan  for  ARSENE. 
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Table  2.  ARSENE  analog  telemetry  decoding  equations  from  F6BVR  The  teleme- 
try value  of  each  channel  is  between  0-255.  This  corresponds  to  a  voltage  *v*  be- 
tween 0-5  volts.  The  real  value  y  of  measured  parameters  is  calculated  from  the 
formulas. 
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Call  Dan  Harper 

today . . . 
1  -800-274-7373 


MICRO  HOUSE,  LTD. 

On  Top  of  Technology  t 


OK 


Where  is  technology  leading  us?  Every  day,  more 
peripherals  require  computer  systems  and  compo- 
nents to  be  efficiently  managed  Who  do  you  turn  to? 
Micro  House,  Ltd  of  course.  We  have  a  highly 
trained  staff,  hard  to  get  components,  the  newest 
technology,  and  over  12  years  in  business.  Let  us 
supply  all  your  computer  needs. 


Complete  Systems  built  to  your  Specs 

Motherboards  (ISA,  EISA,  VL  Bus) 

Memory  Products 

Hard  Drive  and  Mass  Storage 

Video  Imaging  Products 

Networking  and  Connectivity  Products 

and  much  more  1 


Send  in  $2.00  for  a  catalog  (refundable). 

Micro  House,  Ltd. 

122  S.  Memorial  Drive 

Appleton,  Wisconsin  54911 

(414)731-5700 
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AMSAT  Has  Established  Amateur  Radio 
As  a  Permanent  Resident  in  Space! 

From  operating  any  of  12  Amateur  satellites  circling  the  globe  today  to 
participating  in  Amateur  Radio  activities  from  the  Space  Shuttle,  the  benefits  of 
space  based  Amateur  Radio  are  available  to  you  by  becoming  an  AMSAT 
member.  Our  volunteers  design,  build  and  faunch  state-of-the-art  sateiites  for  use 
by  Radio  Amateurs  the  world  over.  We  provide  educational  programs  that  teach 
our  young  people  about  space  and  Amateur  Radio,  Most  of  all,  we  provide  our 
members  with  an  impressive  array  of  member  benefits  including: 

*  Operating  aides  such  as  discounted  tracking  software  and  land  line  BBS. 

*  An  extensive  network  of  volunteers  to  provide  you  local  technical  assistance, 

*  The  AMSAT  Journal,  your  bi-monthly  periodical  devoted  to  the 
Amateur  Space  program. 

It's  Fun!  It's  Easy!  It's  Exciting! 

JOIN  TODAY*  For  mare  inform  at  ion  t  call  or  write  for  your  free 
information  packet.  Or  send  your  dues  now,  cheek  or  charge:  $30  U.S., 
$36  Canada / Mexico t    $45  all  else.    ($15  towards    the  AMSAT  journal.) 


AMSAT,  P.  O.  Box  27,  Washington,  D.C.  20044 

(301)  589-6062;  Fax:  (301)  608-3410 
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146/446  MHz 

Base/Repeater 


ice  Series 


Modern,  High-Performance  Stations  use  COMET 
Antennas,  Duplexers,  Triplexers  and  Accessories! 


CX-224 


2x4  Series 

Best  Sellers 


NEW  B  Series 

Black  Anodized 


CA-2X4MAX 
Gain  &  Wave: 

5,'s  wave  x  3 
446MHz  \tm 
Vb  wave  i  & 
Mas  Power:  200  watts 
Length:  17'  8" 
Connector: 
UHF  (SO-239) 


CA-2X4WX 

Gain  &  Wave: 

146MHz  G5dS 

5/b  wave  x  2 

445Mrfc9.0dB 

Vb  wave  x 5 


M  ax  Power:  ZOO  watts    Max  Power :  1 50  watts 


Length:  10'  T 
Connector: 
UHF  (SO  239) 


FL-B2S  FL-67S  CX-224 

Gain  &  Wave:  Gain  £  Wave:  Gain  &  Wave: 

146MHz  3.5dB  146MHz  4.5dfl  146MHz  2.15dB 

1/z  wave  6/b  wave  7z  wave 

44GMHI 6  OdB  446MHz  7.2dB  222MHz  3  6dB 

Vt  wave  x 2  5.;s  wave  x  3  5/&  wave 

Is     Max  Power:  150  watts     Mai  Power:  150  watts       MB  MHz  6.0dB 
Length:  3'  5fr  Length:  4'  11"  s/»  wave  Jt  2 

Connector:  Connecter:  Max  Power:  100  watts 

UHF  (PL-259)  UHF  (PL-259)  Length:  Z' 

Connector: 
UHF  (PL-259)  OH 
HW  (CX-224NMQ) 

1275  N.  Grove  Street  Anaheim,  CA  92806 
(714)630-4541  •(800)962-2611 

CALL  FDR  COMPLETE  CATALOG  00  NEAREST  DEALER 


Lengtfi:  3'  8' 
Connector: 
UHF  (PL-259) 


FL-67S 

Gain  &  Wave: 
146MHz  4.5dfl 
6/b  wave 
445MHz  7.2dB 
5.-'s  wave  x  3 
Mai  Power:  150  watts 
Length:  4' 11" 
Connecter: 
UHF  (PL-259) 


NCG  CO. 


CA-2X4MB 
Gain  &  Wave: 

145MHz  4.5-dB 
7/'fl  wave 
446MHz  im 
G/a  wave  x  3 
Max  Power: 
15C  watts  FM 
Length:  4' 10" 
Connector: 
UHF  (PL-259) 


fl 


CA-2x4SR 

Gain  fi  Wave: 

146MHz  3.M 
5/s  wave 

445MHz  G.2H9 
'hi  wave  x  2 
Max  Power: 

150  watte  FM 
Length:  3'  4" 
Connector: 

UHF  (PL-259) 


Gain  &  Wave: 

146MHz  2.1 5dB 
Vi  wave 
44BMHz  m 

5/s  wave  r  2 

Max  Power:  50  watts 

Length:  30" 

Connector: 
UHF  (PL-259),  OR 
NMO  (6-20  NMO) 


Gain  &  Wave: 

145MHl0dB 
Vi  wave 

446MHz  2.15dB 
t/z  wave 
Max  Power:  55  watts 
Lenglh:1Z" 
ConnecJor: 

UHF  (Pt-259},  OR 

NMO  (B-10  NMO) 


CF-416A 


CF-4160K 


ZM-TOem  DUPLEXERS   CH16A:  All  UHF  Conns  w/Leads 
Power:  146MHz  800W  CM160K:  All  LfKF  Conns  w/n  Leads 

446MHz  500W  CM160I:  Ditto,  U  440  Snput 

W-male  Conn,  wvo  Leads 
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£Rk  Number  12  on  yo 

CARR'S  corner 


Number  12  on  your  Feedback  card 


Josephs  CatrK41PV 

P.O.  Box  1099 

FattB  Church  VA  22041 

Restoring  the  Classics 

It  Only  takes  one  ham f est  to  learn  an 
elementary  truth:  Such  events  are 
games  of  musical  junk.  That  is,  people 
trade  favorite  or  despised  rigs  and  equip- 
ment of  earlier  times  for  other  people's 
favorite  or  despised  rigs  of  other  times. 
AndT  in  some  cases,  spouses  cast  a 
wary  eye  on  all  that  wonderful  stuff  com- 
ing in  the  back  door  after  every  hamfest. 

Well,  why  not  put  some  of  that  equip- 
ment back  on  the  air?  I  mean  it— after 
all,  we  don't  all  need  to  use  a  multikilo- 
buck  Super  Bandbuster  IV  SSB 
transceiver  wEth  its  Flaming  Blowtorch 
2000  linear  amplifier.  Besides  the  ham 
who  simply  cannot  afford  such  things  (as 
I  was  when  I  was  a  kid),  there  are  also 
hams  who  can  afford  the  Blowtorch  and 
Bandbuster,  but  who  like  to  work  on  sup- 
posedly antique  radios. 

Because  my  electronics  experience 
spans  both  the  vacuum  tube  era  and  the 
solid-state  era  (which  is  continuing,  of 
course) ,  I  find  myself  at  home  with  a  vari- 
ety of  equipment.  If  you  are  not,  and 
want  to  learn  some  basic  tube  theory, 
then  look  at  any  of  the  earlier  editions  of 
TTie  Radio  Amateur's  Handbook  or,  if 
you  will  permit  a  commercial  p]ugt  see 


my  antique  radio  book  from  TAB  Books 
in  Blue  Ridge  Summit,  Pennsylvania 
(phone:  1-800-233-1128). 

Two  pieces  from  my  own  collection  of 
radio  paraphernalia  include  the  Heath  kit 
DX-60B  transmitter  and  the  HalJicrafters 
SX-100  shown  in  Photo  A.  These  two 
pieces  of  equipment  would  have  made  a 
real  dandy  Novice  and  General  class 
station  in  the  late  1950s  or  early  1960s. 

What  to  Look  For 

There  are  several  generic  things  that 
need  to  be  done  on  nearly  all  vacuum 
era  refurb  jobs.  First,  if  possible  test  all  of 
the  tubes.  This  might  not  be  possible, 
even  though  at  one  time  nearly  every 
drug  store  and  fast-food  joint  had  a  tube 
tester.  Today,  only  older  TV  shops  and 
antique  radio  repairers  have  them.  If  this 
Isnl  possible,  then  check  the  radio  for 


operation  and  troubleshoot  to  find  weak 
stages  and  so  forth,  My  antique  radio 
book  gives  info  on  how  this  job  is  done. 

Next,  inspect  the  chassis,  looking  for 
signs  of  trouble.  Look  in  the  vicinity  of 
the  power  transformers  for  signs  of  tar  or 
pitch  oozing  out.  This  does  not  automati- 
cally mean  that  the  transformer  is  bad, 
but  it  does  tell  you  that  it  has  been  over- 
heated at  some  point  in  its  career.  Note 
the  condition  and  attempt  later  to  find  out 
whether  or  not  the  transformer  is  good. 

Also  examine  the  electrolytic  capaci- 
tors in  the  rig  (see  Photo  B) .  These  com- 
ponents lend  to  dry  out  over  time,  and 
may  have  to  be  "reconditioned1'  or  re- 
placed. Reconditioning  is  done  by  letting 
the  set  work  for  a  couple  of  hours  a  day 
for  about  a  week.  On  radio  receivers  that 
have  been  stored  for  many  years  you 
may  find  a  high  hum  level  in  the  output. 
This  symptom  indicates  that  the  elec- 
trolytic capacitors  used  in  the  DC  power 
supply  rippfe  filter  are  bad.  Some  of  them 
will  reform  after  being  used  for  a  dozen 


or  so  hours,  I  once  "reconditioned"  a 
Hammariund  HQ-145  by  letting  it  run  for 
a  week  or  so.  The  hum  level  dropped  ev^ 
ery  day,  and  finally  disappeared  before 
the  week  was  up. 

The  signs  to  look  for  on  the  electrolyt- 
ic, indicating  replacement,  are  discol- 
oration of  the  paper  (if  tubular),  bulging 
(all  types),  or  any  oozing  of  material  at 
the  end  caps  (all  types),  in  most  cases, 
the  oozing  wili  be  long  over  and  only  a 
gray,  white  or  tan  corrosion  or  dust  re- 
mains. If  you  see  this  material,  replace 
the  etectrotytic  capacitor.  Don't  even  try 
to  refurbish  it. 

The  general  rule  of  thumb  for  replac- 
ing an  electrolytic,  especially  one  in  the 
DC  power  supply,  is  that  you  can  use 
one  with  the  same  or  higher  capacitance 
rating,  or  the  same  or  higher  Working 
Voltage  DC  (i.e.  WVDC)  rating.  If  the  ca- 
pacitor appears  to  be  bulged,  then  sus- 
pect that  a  higher  WVDC  rating  is  need- 
ed for  the  replacement.  Measure  the  nor- 
ma  I  voltage  across  the  capacitor  and 


Photo  A.  The  Heathkrl  DX60B  transmitter  (left)  and  the  Hatlicrafters  SX-  100  receiver  (right). 


-  Packet  Radio  - 

Portable  &  Affordable  1 


Model  BP^l 

Packet  Modem 

Made  in  U,S.A. 


*  Simple  Installation 
^Ar  No  External  Power 
Of  Smart  Dog™  Timer 
^r  Perfect  For  Portable 

*  Assembled  &  Tested 

*  VHF,UHF>HF{10M) 


Whether  you're  an  experienced  packetcer  or  a  newcomer  wanting  to 
explore  packet  for  the  first  Lime,  this  is  what  you've  been  waiting  for! 
Thanks  to  a  breakthrough  in  digital  signal  processings  we  have 
developed  a  tiny,  full-featured,  packet  modem  at  an  unprecedented 
low  price.  The  BayPac  Model  BP-1  transforms  your  PC-compatible 
computer  into  a  powerful  Packet  TNC, 
capable  of  supporting  sophisticated  features 
like  digipeatingj  file  transfers,  and  remote 
terminal  access.  NOW  is  the  time  for  YOU 
to  join  the  PACKET  REVOLUTION! 


400  Daily  Lane 

P.O,  Bo*  5210 

Grants  Pass,  OR 

97527 


1-800-8  BAYPAC 


1&0fr  82^9722'; 
(503}  4  74-6700 
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YOU'VE  GOT  TO  BE  THERE! 


GREATER  BALTIMORE 
HAMBOREE  AND 

CDfTlPUTERFEST 


LARGEST  IN  THE 
MID-ATLANTIC  AREA 

16,000  ATTENDED  LAST  YEAR 

MARCH  27  &  28,  1993 

Maryland  State  Fairgrounds 
Timonium,  Maryland 


Three  Buildings  •  Over  700  Spaces 
Amateur  Radio  Manufacturers 

and  Dealers 

Indoor  Flea  market  •  Outdoor  Tailgate 

FCC  Exams  •  Acres  of  Free  Parking 


Call:  1-800-HAM-FEST 
lnMD:1-410-HAM-FEST 
Anytime,  for  voice  or  FAX  Info 


Write:  G.B.H.&  C. 

Post  Office  Box  95 

Timonium,  MD  21 094 
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then  multiply  it  by  1,20  (this  allows  a  20 
percent  margin  for  error  and  variation). 
Next,  multiply  the  WVDC  rating  of  the  ex- 
isting capacitor  by  0,30  (also  allowing  for 
a  20  percent  margin).  If  the  voltage  times 
1.2  is  near  {or  higher  than)  the  WVDC 
rating  of  the  capacitor,  then  opt  for  the 
next  higher  value. 

iVe  seen  this  problem  several  times 
where  350  WVDC  eapacEtors  were  used 
in  a  receiver  that  should  have  used  450 
WVDC.  I  recall  a  medical  oscilloscope 
used  for  bedside  monitoring  in  hospitals 
a  couple  of  decades  ago.  It  had  a  270- 
volt  DC  power  supply  that  used  60 
u.F/350  WVDC  capacitors  in  the  two 
sides.  They  were  typically  found  bulged 
out  after  a  year  of  so  in  service.  Note 
that  1*2  x  270  =  324  volts,  and  that  0.80 
x  350  WVDC  =  280  volts.  Get  the  point: 
Under  the  worst  case,  which  apparently 
occurred  from  time  to  time,  we  have  a 
280-voJt  capacitor  in  a  324-volt  Circuit! 
With  20  or  so  of  those  'scopes  in  our 
system,  we  were  replacing  electrolytics 
on  a  fairly  regular  basis.  While  this  sce- 
nario is  a  bit  extreme,  it  does  happen. 
We  replaced  the  capacitors  with  60 
u.F/450  WVDC  units  and  never  had  an- 
other failure. 

Some  receivers  use  a  multisection 
electrolytic  capacitor.  These  capacitors 
sit  upright  on  the  chassis,  and  may  have 
either  two,  three  or  four  electrolytic  ca- 
pacitors in  a  single  metal  can  (although  it 
might  have  a  paper  insulating  cover  over 
it).  Ah  sections  share  a  single  common 
ground  connection,  which  is  the  case  Of 


Photo  m  Power  supply  electrolytic  fit- 
ter capacitors  are  often  bad  after  stor- 
age, even  when  they  were  good  when 
the  rig  was  first  placed  in  storage. 

the  can.  Some  old-timers  would  replace 
an  open-circuited  section  (a  fairly  com- 
mon failure  mechanism)  by  shunting  a 
tubular  electrolytic  across  the  bad  sec- 
tion. This  saves  the  replacement  job,  and 
is  cheaper  than  buying  the  entire  multi- 
section electrolytic  capacitor.  Like  many 
such  "solutions,1'  however,  it  Is  simple,  el- 
egant, easy  and  utterly  stupid.  In  other 
words,  it's  wrong.  Why?  Because  those 
electrolytics  tend  to  fail  later  by  shorting 
out.  I've  seen  that  happen  so  many  times 
that  1  tend  to  get  curmudgeonly  and 
short-tempered  when  I  see  it.  Besides,  in 
those  years  when  I  worked  on  medical 
instruments  I  saw  one  case  where  such 
a  repair  might  have  cost  a  patient's  life. 
A  contractor  (not  one  of  us  in  the  hospital 
lab,  thank  God)  had  pulled  that  trick  on  a 
defibrillator,  and  then  the  main  capacitor 
shorted.  When  the  patient  went  into  ven- 
tricular fibrillation,  the  docs  tried  to  use 
the  instrument,  and  it  failed.  Fortunate Eyt 
there  was  one  nearby  on  another  unit 


Photo  C.  Capacitor  bearing  and  rotor 
ground  are  often  sites  of  problems  in 
otder  receivers. 

and  it  was  brought  to  the  scene  post 
haste  ,  .  .  but  time  was  wasted.  We'll 
never  know  whether  proper  repair  proce- 
dures would've  saved  that  life,  but  I  know 
I'll  never  be  party  to  such  a  shabby  re- 
pair. Such  are  the  lessons  of  life. 

Another  thing  to  check  is  the  condi- 
tion of  the  switches  and  potentiometers 
in  the  set.  Use  switch  contact  or  TV  tuner 
cleaner  to  spray  down  each  switch,  es- 
pecially rotary  types,  and  each  poten- 
tiometer. Get  the  stuff  inside  the  compo- 
nent, and  then  mechanically  Operate  the 
switch/pot  vigorously  eight  to  10  times  to 
thoroughly  clean  the  insides.  I've  found 
antique  band  switches  so  corroded  that 
only  gentle  rubbing  with  a  pencil  eraser 
did  the  trick.  Be  careful,  especially  on 
bandswitches,  to  not  disturb  surrounding 
circuitry. 

On  receivers  of  old  you  will  find  a 
massive  main  tuning  capacitor,  a  multi- 
sectioned  marvel  of  an  air  dielectric  vari- 
able. Wonderful  sight,  those  were!  How- 


ever, they  are  also  a  pain  in  the  neck  af- 
ter 10  or  20  years  of  unuse.  The  front 
and  rear  bearings  supporting  the  rotor 
plates  are  lubricated.  The  lubricant  dries 
out  with  time.  In  additionr  there  is  a 
ground  spring  that  connects  the  rotor 
plates  to  the  capacitor  frame.  These 
(usually  brass)  springs  are  the  electrical 
connection.  If  the  receiver  intermittently 
howls  and  screams  when  tuned,  or  is  ex- 
cessively microphonic  (howls  or  screams 
when  touched  or  vibrated),  then  suspect 
either  the  lubricant  or  the  spring. 

The  lubricant  can  be  cleaned  out 
with  spray  cleaner,  but  be  sure  not  to 
spray  the  plates.  Be  gentle  with  the 
spritzer  button!  Replace  the  lubricant 
with  white  petroleum  grease  such  as 
Lubri Plate,  or  something  similar.  Some 
people  claim  that  silicone  grease  works 
as  we  El,  but  l  haven't  used  it  so  I  carfl 
corroborate  the  claim.  Use  a  toothpick 
to  apply  the  grease,  and  then  run  the 
capacitor  through  its  entire  range  sever- 
al times. 

The  ground  spring  needs  to  be 
cleaned,  especially  under  the  tip  that 
rests  on  the  capacitor  mounting  plate. 
Gently  raise  it — but  not  too  far— and  bur- 
nish the  metal  underneath  it  and  on  its 
bottom  side.  This  trick  should  r  eg  round 
the  capacitor  and  make  the  radio  work 
again. 

Of  course,  there  may  be  other  prob- 
lems, and  they  will  require  normal  trou- 
bleshooting procedures  to  find.  Those 
mentioned  above  are  often  due  to  otoJ 
age  or  the  abuse  of  nonuse. 


Q\  :  What  Keeps  You  Twktin* 
when  the  lights  go  out? 

[a]  :  The  EMOTO  201SAX  and  201 AAX  Rotators! 


\201SAX  |  ■NLNi     \ZQ1AAX 

Professional  grade,  high  performance  rotators  with  one  major 
difference:  They  both  run  on  12  volts  DC! 

The  201  series  rotators  offer  all  the  features  and  mggedness  you've  come  to 
expect  from  EMOTO: 

-  Attractive >  easy-to-read  360°  circle  controller  on  the  standard  201  SAX 
home  station  version 

-  Specially  designed  compact  controller,  perfect  for  outdoor  field  day,  DX- 
pedition  and  VHF/UHFmountaintopping  on  the  201  AAX  portable  version. 

-  Both  models  feature  a  conservative  8  square  foot  rating  and  handle  most 
popular  3  element  Lri-band  beams,  even  full- si  zed  VHF/UHF  antenna 
farms. 

This  unique  product  is  the  logical  solution  for  ail  ARES/ RACES,  Sky  warn  and 
other  emergency  stations  looking  for  the  ultimate  in  disaster  communications 
preparedness! 

With  the  EMOTO  201  series  rotators,  you'll  never  have  to  be  without  your 
beams  'cause  the  lights  went  out! 


Electronic  Distributors  Corporation 

325  Mill  Slreet  Vienna  VA  221 80 
Ph  703-938  8105  FAX  703-938-691 1 
Contact  Your  Favorite  Dealer  Today  f 


fast  Packet  Ticket! 


PackeTwin    Wireless  Communications  System  (tftavim) 

Thinking  about  the  move  to  packet?  At  Gracilis,  we've  got  your  ticket — Today 
and  tomorrow. 

Using  our  dual-channel  PackeTwin  module  and  your  existing  IBM*-PC  or  eom- 
patifelc,  you  can  communicate  with  other  packet  radio  stations  throughout  the 
world.  Send  mail,  download  filesh  browse  data  bases,  or  just  talk  to  your  friends. 

When  you  order  our  PackeTwin  Wireless  Communications  System,  you*  11  get  a 
plug-hn'-play  9600  baud  system,  complete  with  modem  and  palm-size  two  watt 
UHF  transceiver.  You  supply  the  PC  and  antenna — We  supply  the  rest}  If  opera- 
tion at  1200  or  2400  baud  is  desired,  plug-in  modems  can  be  ordered  for  direct 
connection  to  your  existing  transceiver  or  use  with  our  IJHF  transceiver. 

Consider  these  important  features... 

•  Dual-channel  operation  to  1 9. 2kbps — with  a  single  channel  capable 
of  speeds  to  1Mbps  using  RS-422  connection  and  the  PC's  DlwlA 
channels 

•  Free  software  that  provides  access  to  existing  AX.25  and  newer 
TCP/IP  networks  includes  features  such  as  BBS  operation,  Mailbox, 
SYS  OP  chat,  and  file  transfer 

•  Free  product  software  and  firmware  updates 

For  information  contact  your  distributor,  ui 


Gracilis 


The  new  name  in  Packet  Radio 

623  Palace  Street,  Aurora,  IL  60506    Ph:(703)  801~88O0/FAX:{708)  344-0183 
Email:  info@gracilis.com 

IBM  \*  *  rtgtat«r«(f  tnademarit  of  hrttamatJonal  fiuilntsi  Maclrlrea  Inc.;  PackeTwin  \t  a  Iradtmafk  of  Gracilis.  Jnc, 
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Hamsats 


Continued  from  page  36 


with  30  watts  on  70  cm  to  a  10  cfB 
gain  antenna.  For  the  downlink,  a 
GaAsFET  preamp  and  a  2.5-foot  dish 
with  coffee-can  feed  should  work. 

Mode  B  will  be  the  most  common 
ARSENE  activity.  The  link  margin  on 
the  uplink  will  be  the  same  as  Mode 
S,  but  due  to  congestion,  it  may  seem 
to  take  much  more  power  at  times 
when  the  satellite  is  visible  to  many 
users.  The  high-power  15  watt  down- 
link on  2  meters  will  be  an  easy  copy 
on  a  moderate  beam  at  a  home  sta- 


tion. While  signals  may  be  audibte  on 
portable  equipment  with  omnidirec- 
tional antennas,  the  packet  copy  will 
likely  be  poor  Since  the  orbit  is  quite 
high  even  at  perigee,  there  will  be  no 
times  when  the  signals  will  be  over- 
whelming. They  will,  however,  be 
consistent  and  show  very  little 
Doppler  shift. 

The  French  telecom  authorities 
have  assigned  ARSENE  the  call  sign 
FX0ARS.  Satellite  builders  have  de- 
cided to  label  the  AX. 25  frames  with 


ARSENE  DIGITAL  TELEMETRY  FORMAT 

Word 

Bit 

Module 

State=1 

State=Q 

STA 

ST1 

TNC1 

On 

Off 

STA 

ST2 

TNC2 

On 

Off 

STA 

ST3 

TNC3 

On 

Off 

STA 

ST4 

VHF  xmit 

CIM  TLM 

Packet 

STA 

STS 

VHF  pwr. 

LOW 

Normal 

STA 

ST6 

Exp.  s  ply. 

On 

Off 

STA 

ST7 

STA 

STS 

Squelch 

Off 

On 

STB 

ST9 

Bat  reg, 

On 

Off 

STB 

ST10 

OK  to  load  bat 

Yes 

No 

STS 

ST11 

Bat.  load  mode 

Normal 

Housekeeping 

STB 

ST12 

Packet  apndr. 

On 

Off 

STB 

ST13 

Mode  B  or  S 

B  packet 

S  linear 

STB 

ST14 

10V  pwr»  sply. 

On 

Off 

STB 

ST15 

Hi  pres.  gates 

Open 

Closed 

STB 

ST16 

ACS  pwr.  sply. 

On 

Off 

Table  3.  Significance  of  digital  telemetry  bits  in  words  STA  and  STB  ofARSENE's 
nine  digital  telemetry  status  bytes. 


ARSENE-1,  ARSENE-2  and  AR- 
SENE-3,  depending  on  which  TNG  is 
transmitting.  After  launch  ARSENE 
will  retain  its  prelaunch  name,  al- 
though there  will  be  no  problem  with 
other  international  groups  that  may 
decide  to  assign  an  OSCAR  number. 
Depending  on  the  launch  status  of 
other  hamsats  currently  waiting  for 
launch,  ARSENE  may  become  known 
as  ARSENE^OSCAR-24  Of  ARSENE- 
OSCAR-25. 

ARSENE  Telemetry 

The  single  2  meter  downlink  fre- 
quency will  carry  telemetry  informa- 
tion as  well  as  the  digipeated  packet 
activity.  The  data  downlink  carries  in- 
formation on  30  analog  channels  and 
nine  satellite  status  bytes.  The  format 
will  be  unconnected  AX.25  frames. 
Table  2  shows  information  on  the 
analog  telemetry  equations  as  re- 
ceived from  Bernard  Ptdoux  FGBVP 
via  Joe  Kasser  G3ZCZ/W3.  Note  that 
the  parameter  value  is  denoted  by  "y" 
and  the  variable  V  is  the  value  sent 
from  the  satellite  to  be  used  in  the  ap- 
propriate equation.  The  "Units1*  col- 
umn shows  the  type  of  measurement 
for  the  channel  where  "\T  is  voltage  in 
Volts,  T  Is  current  in  amps,  "T  is 
temperature  in  degrees  Celsius,  "P*  Is 
pressure  in  Bars  and  "W  is  power  in 
watts. 

The  nine  digital-format  status 


bytes  include  two  eight-bit  bytes  STA 
and  STB  that  describe  the  status 
of  16  on-board  systems.  Table  3 
shows  the  breakdown  of  this  informa- 
tion. The  other  seven  status  bytes 
include  four  for  message  handling 
and  three  that  represent  counter  In- 
formation. 

A  shareware  program  (PC)  written 
by  FCIOAT  to  decode  telemetry  on- 
line is  available  from  ATEPRA  (Asso- 
ciation Technique  pour  ['Experimenta- 
tion du  Packet  Radio  Amateur),  23 
rue  de  Proving,  F-77S20  MONS  EN 
MONTOIS,  France,  Europe.  It  is  com- 
patible with  CGA,  EGA  or  VGA  dis- 
plays and  requires  only  the  addition 
of  a  receiver  tuned  to  145.975  MHz 
FM,  a  standard  TNC  and  an  antenna. 

Get  Ready 

ARSENE  promises  to  be  an  ex- 
citing satellite.  Its  curious  orbit  and 
standard  packet  system  set  It  apart 
from  any  other  hamsat  available 
for  use  by  all  hams,  Congestion  is 
expected  after  this  satellite  is  "discov- 
ered" by  the  ham  community.  Expect 
announcements  concerning  the  use 
of  the  three  uplinks  to  segregate  in- 
dividual operators,  bulletin-board 
systems  and  packet  clusters.  Also 
expect  more  emphasis  on  Mode  S 
operation  to  get  on  this  satellite  and 
get  ready  for  Phase  3  D  later  this 
decade. 
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SPECIAL    SPECIAL 

CALL 

For  This  Month's  Special-Buy 
Some  Quantities  Are  Limited 

FREE  SHIPPING  UPS  SURFACE 

(on  purchases  of  $50.00  or  more  except  antennas) 


3900  S.  Broadway,  Suite  6 

Edmond,  Oklahoma  73013 

Local  &  Info  (405)  359-9554 

C.O.D.  Fax  (405)  359-9556 


CALL  TOLL  FREE 
1-800-70K-HAMS 


Hours  of  Operation 
M-F  10^6 

I  -oQQ-765-4267    Showroom  dosed  Mondays 


DURA-FLEX" 

shock  mounts  silence 
spring-generated  RF  noise 


DURA-FLEX  neoprene  elastomer 

significantly  advances  antenna  shock 
absorption  technology. 

Eliminates  RF  noise  in  duplex  radio 
systems  from  metal -to- metal  contact  In 
conventional  steel  springs. 

Drastically  cuts  whip  vibration  which  can 
damage  or  break  antennas  with  steel 
springs  on  high-vibration  vehicles. 

Solid  brass  adaptors  molded  into  neoprene; 
braid  totally  isolated  through  center  cavity. 

Field-proven  against  heat  cold,  humidity 
and  abrasion  extremes. 

Models  for  root,  trunk  or  magnetic 
mounting,  2  meter,  220  MHz  or  UHF. 


the  antenna  specialists  co. 

a  member  of  the  ALLBn&BOGM  GROUP 

30500  Bruce  Industrial  Parkway 

Cleveland,  OH  44139-3996 

216/349-8400,  Telex:  4332133,  Fax:  216/349-8407 
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THREE  NEW  MODELS  STARTING  AT  $1295.00 

ANALYZER 

ALL  NEW  opt.6  10  DIGIT  CENTER  FREQUENCY  DISPLAY  AND  FREQ.  COUNTER 
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MADE  IN  THE 
USA 

$1295*00 

MODEL  SA600A 

2  MHZ  TO  600  MHZ 

$1595.00 

MODEL  SA1000A 
2  MHZ  TO  1 000  MHZ 


$1895*00 

MODEL  SAT800A 
2  MHZ  TO  1 800  MHZ 

ONE  FULL  YEAR 
WARRANTY 

LCD  CENTER  FREQUENCY 
OPTIONAL 
SEE  Qpt.6  BELOW 


♦TWO-WAY  RADIO  SERVICE 

•TUNE  CAVATfES,  FILTERS,  DUPLEXERS 

*  CAT  V,  MAT  V,  SATELLITE    SERVICE 

THE  ULTIMATE  DOW  COST  SPECTRUM  ANALYZER: 

Thats  a  bold  statement  but  Ihe  JFG  SA  Series 
Spectrum  Analyzers  are  the  best  performance  to  price 
ratio  Analysers  q*i  the  market  today,   You  will  have 
to  spend  over  $10,000*00  to  find  an  Analyzer  with 
the  same  total  fiexability  ease  of  operation  and 
electrical  performance  of  the  ITC  mokel  SA6Q0A, 
SA1000A  &  the  all  New  SA1800A  Analyzers. 


EMI  RFI  TESTING 


'CHECK  SECURITY  TRANS*  AND  RECOVERS 


'TV-RADIO  BROADCAST  MAINTANCE  •  EVALUATE  ALL  RF  RASED  SYSTEMS 

•CHECK  RF  CABLES,  RF  AMPS  &  RF  SYSTEMS     'MARINE,  AIRCRACT,  HAM  RADIO   SERVICE 


TOTAL  FLEXABHJTY: 

We  do  not  preset  the  Resolution  B,W.  and  frequency 
spat*  width  (dispersion),  like  all  the  other  low  cost 
Analyzers  listed  below.. The  ITG  SA  Series 
Analyzers  give  you  full  control  over  the  Res,  Band 
Width  &  Freq.  Span  width  combinations,    You  can 
control  the  Vertical  position  the  Baseline  clipper  and 
Sweep  Speed,  we  also  provide  a  fully  adjustable  Video 


Filter,  You  see  at  ITC  we  know  our  equipment  will  be  used  to 
service  and  test  all  types  of  RF  based  sytems,  not  just 
Cable  and  Satellite  TV  systems,  like  the  other  low  cost 
units  listed  below.   By  the  way  maybe  we  shouldn't 
call  those  other  units  low  cost  at  $2900,00  TO 
$3500.00.   Maybe  only  the  rTC  SA  Series  Spectrum 
Analysers  qualify  for  die  low  cost  classification,  Well 
we  will  just  let  you  decide  for  your  self. 


COMPARE  &  SAVE:  ITC= 

TOTAL  FLEXABILITY+  PERFORMANCE  &  QUALITY 

MFG. 
NAME 

MODEL 

SUGGESTED 
PRICE 

FREQUENCY 
RANGE 

ON 

SCREEN 

DYNAMIC 

RANGE 

SENS1TIVY 

FREQUENCY 

DISPLAY 
RESOLUTION 

FRONT  PANEL  CONTROLS 

MAX.  FREQ. 

SPAN 

AT  1 0HKZ 

RES;  B.W. 

FINE 

FREQ 

TUNE 

BASE- 
LINE 
CLIPPER 

VERT, 

HORZ. 

CONTS. 

SWEEP 

SPEED 

CONT. 

ITC 

SA600 

$1295*00 

1  -  60OMHZ 

80dB 

-1 1 0dBm 

10HZ* 

YES 

YES 

Y1S 

YES 

500MHZ" 

ITC 

SA10O0 

$1 595.00 

1  *  I0O0MHZ 

80dB 

-UOdBm 

10HZ* 

YES 

YES 

YES 

YES 

5O0MHZ** 

ITC 

S  A 1 800 

$1895.00 

1  -  1 8QQMHZ 

80dB 

-1 1 0dBm 

10HZ* 

YES 

YES 

YES 

|      YES 

500MHZ*  * 

B&K 

2610 

$2B9S,00 

1  -  IQQONIHZ 

70dS 

-92dBm 

1MHZ 

NO 

NO 

NO 

NO 

2MHZ 

PROTECK 

P-7B02 

$3500.00 

1  -  WOOMHZ 

TOdB 

-92dBm 

mtn 

NO 

NO 

NO 

NO 

2MHZ 

AVCQM 

PS65A 

$2995.00 

2-  100OMHZ 

60dB 

*9SdBrrt 

tOOKHZ 

YES 

NO 

YES 

YES 

2MHZ 

Nctei  *  add  Opl 

...   6  for  centef 

frequency  digital  ttac 

lout.  Opt.6  in  all  so  a  K 

JdifciilBOOMHZmfl 

ad  aloat  Ftequcnfirj 

t  Counter  with   1  MV  a 

sasiiiviiy.    N 

ate:  **  For  +/? 

5KHZ  Nam* 

v  Bard  Filter  ac 

Id0pt3  ...All 

information  for  other  manufacturer  have  been  taksd  form  cunertt  mannfaciures  adds  and  spec,  sheets*   ITC  does  not  tale  responsibility  for  any  incorrect  information  that  may  appear  on  other  manufactures  data  sheets, 


Opt.1    50  MHZ  MARKER  GENERATOR   CALL  FOR  INTRODUCTORY  OFFER  $200.00    VALUE 
Opt.3  +\-  SKHZ  NARROW  BAND  FILTER   EXTENDS  LOW  FREQ,  RANGE  TO  200kHZ  ALL  MODELS. 
Opt.5    1000MHZ  BUILT-IN  TRACKING  GENERATOR  61MB  DYNAMIC  RANGE  OUTPUT. 
Opt*6    CENTER  FREQUENCY  DISPLAYS  8Q0MHZ  FULL    FUNCTION  10  DIGIT  FREQUENCY  COUNTER. 


LIST  NET 

$450.00  $300*00 

1350.00  $250.00 

1400,00  5275.00 


TO  ORDER  or  FOR  INFORMATION  &  A  SPECIAL  INTRODUCTORY  OFFER  CALL  800-332-3501 

A1X  PRICES  AND  SPECIFICATIONS  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  OR  OBLIGATION.  M/C,  VISA,  AE,  DISCOVER,  CHECK  ,  MONEY  ORDER  OK. 

PRICES  FOB  NEWPORT  BEACH  (USA)t  CA.  RESIDENTS  PLEASE  ADD  SALES  TAX  i    DEALER  INQUIRES  WELCOME, 

Distributed  By  Navtec  1303  Avocada  Ave,,  Suite  193  Newport  Beach,  CA  92660  714-552-1469  FAX  71+721-8085 
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Number  15  on  your  Feedback  card 


Michael  Bryce  W&8VGB 
2225  Mayflower  NW 
MassiUon  OH  44646 

I  had  hoped  to  present  the  first  part 
of  my  solar  charge  controller  this 
month  but.  because  of  several  circuit 
changes,  the  PC  board  has  to  be  re* 
worked  and  there  will  be  a  delay.  This 
is  a  father  complex  circuit  so  I'll  show 
the  charge  controller  m  stages  as  we 

The  first  part  of  the  project  will  deal 
with  the  power  supply  and  the  voltage 
reference,  as  well  as  the  state  of  the 
charge  circuits  111  show  you  the  basic 
design  for  the  voltage  divider  used  tor 
the  battery  sense  line  as  well  as  the 
array  detect  circuits. 

Power  to  operate  the  controller 
comes  from  trie  battery  being  chaiged, 
A  1 N4Q01  diode  provides  reverse  po- 
larity protection  lor  the  !Cs.  The  input 
to  the  first  voltage  regulator  is  decou- 
pled with  several  tow  value  capacitors. 
This  keeps  the  IC  regulator  stable 
since  the  supply  voltage  (the  battery) 
is  located  some  distance  from  the  reg- 
ulator itself, 

A  7812  IC  regulator  provides  a  sta- 
ble +12  volts  for  the  controller.  The 
normal  battery  voltage  will  be  around 
12,6  volts  so  there  will  not  be  enough 
overhead  to  allow  this  regulator  to 
work  properly.  When  the  battery  volt- 
age is  12.6  vo1tst  the  output  of  the  reg- 
ulator will  be  about  10.5  volts.  When 
the  input  to  the  regulator  is  approxi- 
mately 1.5  volts  over  the  minimum 
needed,  the  regulator  will  work  proper- 
ly. When  the  battery  Is  hearing  full 
charge  (14.4  volts),  the  regulator  will 
have  enough  overhead  and  will  output 
Its  required  12  volts, 

If  you  have  a  problem  wfth  this  sys- 
tem you  may  swap  oul  the  7812  for  a 
7&10  regulator.  This  is  a  lf>volt  regu- 
lator and  will  work  fine  on  a  12.6-volt 


Low  Power  Operation 

battery.  They  are  much  harder  to  find 
than  the  7812,  though.  However,  all 
the  major  electronic  suppliers  do  stock 
the  7810.  Radio  Shack  does  not  han- 
dle this  part,  but  it  does  carry  the  7812. 

The  output  of  the  regulator  supplies 
VCC  to  all  the  ICs.  The  output  also 
supplies  the  LM317L  regulator.  This 
regulator  is  a  small  TO- 92  case  ver- 
sion ol  the  popular  LM317  TO-220 
case  regulator,  A  10-turn  1K  trimmer 
sets  the  voltage  at  4.5  vofis.  Op  amp 
U2  is  configured  as  a  buffer  This 
buffer  provides  isolation  between  the 
logic  and  the  4,b-vo\t  reference  source. 
The  output  is  on  pin  #7.  This  then  be- 
comes our  4  5-voll  reference  line.  The 
reference  line  connects  to  several 
points  on  the  PC  board.  If  you're  build- 
ing this  circuit  on  perf  board,  don't  for- 
get to  connect  alt  these  reference  lines 
together. 

To  generate  our  state  of  charge  ref- 
erence voltage,  another  op  amp  is 
used,  but  this  time  as  a  voltage  amplifi- 
er. The  22.6k  1  percent  resistor  sets 
the  gain  of  the  amplifier  in  conjunction 
with  the  0.01  capacitor.  The  state  of 
Charge  is  then  set  by  adjusting  the 
470k  pot  By  increasing  the  amount  of 
resistance  in  the  circuit  you  increase 
the  output  voltage  from  the  op  amp. 
This  then  becomes  our  SOC  reference 
source. 

Array  detect  works  by  sampling  the 
voltage  generated  from  the  array.  A 
voltage  comparator  made  up  of  an  op 
amp  compares  the  output  of  the  array 
to  the  voltage  on  the  battery.  If  the  ar- 
ray voltage  is  lower  than  the  battery 
voltage,  then  the  comparator's  output 
stays  high.  When  the  array  voltage  is 
greater  than  the  battery  voltage,  mean- 
ing the  array  will  be  able  to  charge  the 
battery,  two  things  happen:  First  the 
array  ready  LED  is  illuminated;  sec- 
ond, the  charging  LED  is  also  illumi- 


nated, indicating  battery  charging  has 
begun. 

Since  this  controller  uses  power 
MOSFETs,  even  when  they  are  "off* 
their  internal  clamping  diode  will  allow 
the  battery  1o  discharge  at  night.  A 
Schollky  barrier  diode  in  series  with 
the  MOSFETsand  the  battery  prevents 
discharge  at  night.  It  also  isolates  the 
battery  from  the  array,  allowing  the  ar- 
ray detect  comparator  to  see  only  the 
array  and  not  the  battery  voltage  at  the 
same  time. 

The  Schottky  diode  is  an  MBR1635 
This  TO-220  case  diode  will  allow  cur- 
rent to  15  amps  if  the  device  is  proper- 
ly heat-sin ked.  You  will  have  to  de-rate 
the  device  if  you  don't  heat-sink  it 
properly. 

Because  the  case  of  the  MBR1635 
is  electrically  hot,  you  must  use  the 
necessary  TO-220  mounting  hard- 
ware. If  you  don't  choose  this  route, 
then  insulate  the  heat  sink  from  the 
rest  of  the  project.  Of  course,  you  may 
use  a  different  type  of  blocking  diode 
for  the  project,  I  used  a  DO-40  stud 
mount  diode  in  one  of  the  prototypes.  I 
mounted  this  diode,  as  wen  as  four 

IBFZ40  power  MOSFETs,  to  a  4*  x  6" 
x  1/8*  aluminum  sheet.  Since  the  case 
of  the  diode  and  the  drain  of  the 
MOSFET  are  connected  by  the  same 
heat  sink,  the  entire  heat  sink  had  to 
be  isolated  from  the  rest  Of  the  circuit- 
ry. Although  this  makes  It  harder  to 
mount  the  heat  sink,  it  also  makes  it 
much  easier  to  connect  the  blocking 
diode  and  the  FETs-  With  the  arrange- 
ment me  niton  ed  above.  I  have  a  cur- 
rent capacity  of  45  amps [ 

That's  about  all  the  space  I  have  for 
this  project  this  month.  Next  month 
we'll  look  at  a  classic  transmitter  with  a 
few  new  touches  added.  After  I  correct 
the  final  PC  boards  I'll  pick  up  again 
with  the  solar  charger. 

Super  RIT  Update 

I  received  word  from  Rulon 
Vandyke  KA7BCD  on  a  correction  for 
the  article  "Super  RIT  for  the  HW-8 " 
This  modulation  first  appeared  in  the 


April  1 990  issue  of  the  QRP  Quarterly* 
There  seems  to  be  an  error  In  one 
of  the  resistors  controlling  the  bias  on 
a  transistor  switch.  With  the  values 
shown  in  the  original,  you'll  not  be  able 
to  gel  the  circuit  to  operate. 

The  transistor  bias  resistor  R6 
should  be  a  330k-ohm  one  instead  of 
the  crippling  3. 3k -ohm  one  indicated  in 
the  schematic  and  parts  list.  Proper 
transmit  bias  voltages  cannot  be 
achieved  at  the  collector  of  Ol  with 
such  a  low  value  of  base  resistance. 
This  tow  resistance  changes  the 
R3A/R2  voltage  divider  ratio  by  effec- 
tively adding  a  low  resistance  in  paral- 
lel with  VR2. 

Since  this  circuit  appeared  in  many 
different  publications,  including  the 
HWS  Handbook,  Rulon  asked  me  to 
Jet  the  readers  of  the  "QRP"  column  in 
on  this  correction.  So.  tell  your  friends 
and  fellow  HW-8  modifiers  about  this 
correction  to  the  Super  HIT  for  the 

HWn@. 

Dayton  T93  Hamvention 

There  is  some  good  news  and 
some  bad  news  concerning  the  ORP 
get-together  this  year  at  Dayton.  First, 
the  bad  news  is  that  the  Knights  Inn  is 
no  longer  in  business.  Hard  economic 
times  did  the  hotel  in.  The  good  news 
is  that  we  have  a  block  of  50  rooms  at 
the  Day's  Inn  South?  This  is  the  same 
place  the  QRP  ARCI  held  their  first 
Dayton  meeting.  Like  the  buzzards 
coming  home  to  roost  in  Hinkely,  we've 
come  home. 

The  room  rate  is  $75  per  night 
(that's  with  our  discount  because  the 
club  has  a  50-room  block).  There  is  no 
restriction  on  the  number  of  people 
you  can  have  in  the  room. 

If  you  want  to  stay  with  the  QRP 
ARCI  this  Dayton  93,  drop  a  note 
to  Mryon  Koyle  N8DHT  at  1101  Miles 
Avenue,  Canton  OH  44710,  or  call  him 
at  (216)  477-5717  for  more  informa- 
tion. You'll  need  to  send  In  a  check  for 
one  night's  stay  ($75)  and  make  the 
check  out  to  Day's  Inn  Dayton  South, 
Hope  to  see  you  there! 


MIDWEST  WOOD 
PRODUCTS 


Display  your  license  and  callsign 
on  a  12  or  24  hour  solid  oak  clock. 
Letters  can  be  changed.  Both  size 
licenses  accepted.  A  great  gift  for 
that  special  ham,  or  for  yourself! 

Only  $69.95  plus  S  &  H 

Catalog  Available 

Call  Today 
ffi^H    616-677-3706   f^^f 

Six  Year  Warranty    ^PV^ 
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Multiband  Antenna 
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Midwest  Wood  Products 

16141  24th  Ave 

Coopersville  Ml  49404 


CIRCLE  24  ON  READER  SERVICE  CARD 

42  73  Amateur  Radio  Today  •  March,  1 993 
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Shore  from  the  hands-on  expenencs  of  others  each  month 
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Natural  Voice  Playback  Board 


Repeater  Idi-fiiifliis 
Can  Lest  St  HI  inn  % 
Site  Alarms 
Remote  Telemetn 
Weather  Sutton  c 
Multiple  L-an£tiaftf\ 
Kmcrijeno 
%niw  utter  menu 


DataVoice  -  DV-64 

Add  a  Recorded  NtMimd  Vrik&  to  your  system  or  equipment. 
Voice  vocabularies  or  multiple  phra.se*  up  to  1  minute  m  a 
Naiural  Voice  is  saved  in  Noj>- Volatile  E-Prom  memory  \  If 
power  i*.  re  tnuve  d  the  recordings  will  not  be  lost).  Well  record 
vourTne^sa£el5>inamaJcor!reniafevoke-or->t>ucanrecord 
( he  li  bra ry  by  using  the  optional  SDS- 1 000  oeveloprrw  rtt  board 
on  an  IBM  or  compatible  compotei'. 


Pjrallel  Input  Ytord  Select 
500  ma  ke?line  Output 
12  Kb  sampling  rale 
Multiple  Modes 
JO  see  -  30  minute  Timers 


S  ohm  Audio  output 
600  ohm  Audio  output 
+  9rlA  +]-t*  Supob 
Size  :  4.00*  z  435* 
interiors  Included 


Price  I  169.00  Siogie  Oi>  (programmed) 

Palo  mar  Telecom,  Inc. 

300  Enterprise  Sl  Suite  E 

(619)  746-7998 
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"Best  Communications  Receiver 


» 


World  Radio  TV  Handbook  1 992 


Special  Offer! 

FREE  ST-3 

HEADPHONES 

With  purchase  of  NRD-535D  receiver 

from  participating  JRC  dealers! 

A  $77  value.  Offer  valid  through  3/31/93 


-  rga.  ;4?5floa. 
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Unsurpassed  DX  Performance 

Passport  to  World  Band  Radio  1 992 


Setting  the  industry  standard  once  again 
for  shortwave  receivers,  the  NRD-535D 
is  the  most  advanced  HF  communica- 
tions receiver  ever  designed  for  the 
serious  DXer  and  shortwave  listener.  Its 
unparalleled  performance  in  all  modes 
makes  it  the  ultimate  receiver  for 
diversified  monitoring  applications. 

Designed  for  DXers  by  DXers!  The 
NRD-535D  (shown  above  with  optional 
NVA-319  speaker)  strikes  the  perfect 
balance  between  form  and  function  with 
its  professional-grade  design  and  critically 
acclaimed  ergonomics.  The  NRD-535D 
is  the  recipient  of  the  prestigious  World 
Radio  TV  Handbook  Industry  Award  for 
"Best  Communications  Receiver." 


JRC  |  0apan  Radio  Co.  lid. 


Japan  Radio  Company,  lid.,  New  York  Branch  Office  -  430  Park  Avenue  (2nd 
Floor),  New  York,  NY  10022,  USA  Teh  (212]  355  1  1  80  /  Pax;  (212)  319-5227 

Japan  Radio  Company,  Ltd.  -  Akasdka  Twin  Tower  (Main),  1  7-22,  Akasaka  2 
chome,  Minato^ku,  Tokyo  107,  JAPAN  Tel:  (03}  3584  8836/Fax:  (03)  3584-887S 
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•  Phase- lock  ECSS  system  for  selectable-sideband  AM 
reception. 

•  Maximum  IF  bandwidth  flexibility!  The  Variable 
Bandwidth  Control  (BWC)  adjusts  the  wide  and 
intermediate  IF  filter  bandwidths  from  5.5  to  2.0  kHz 
and  2-0  to  0.5  kHz — continuously. 

•  Stock  fixed-wtdth  IF  filters  include  a  5.5  kHz  (wide), 
a  2.0  kHz  (intermediate),  and  a  1.0  kHz  (narrow). 
Optional  JRC  filters  include  2.4  kHz,  300  Hz,  and 
500  Hz  crystal  type. 

•  All  mode  100  kHz -30  MHz  coverage.  Tuning 
accuracy  to  1  Hz,  using  JRC's  advanced  Direct  Digital 
Synthesis  (DDS)  PLL  system  and  a  high-precision 
magnetic  rotary  encoder,  The  tuning  is  so  smooth  you 
will  swear  it's  analog!  An  optional  high-stability  crystal 
oscillator  kit  is  also  available  for  ±0,5  ppm  stability. 

•  A  superior  front-end  variable  double  tuning  circuit  is 
continuously  controlled  by  the  CPU  fa  vary  with  the 
receive  frequency  automatically.  The  result: 
Outstanding  106  dB  Dynamic  Range  and  +20  dBm 
Third-Order  Intercept  Point. 

•  Memory  capacity  of  200  channels,  each  storing 
frequency,  mode,  filter,  AGC  and  ATT  settings,  Scan 
and  sweep  functions  built  in.  All  memory  channels  are 
tunable,  making  "MEM  to  VPO"  switching 
unnecessary. 

■  A  state-of-the-art  RS-232C  computer  interface  is  built 
into  every  NRD-535D  receiver. 

•  Fully  modular  design,  featuring  plug-in  circuit  boards 
and  high-quality  surface- mount  components.  No  other 
manufacturer  can  offer  such  professional-qualify  design 
and  construction  at  so  affordable  a 


Homing  in 


Number  16  on  your  Feedback  card 


Joe  Moelh  RE.,  K0OV 
P.O.Box  2508 

Fullerton  CA  92633 

Denver  Hams  "Excel" 
at  T-Hunting 

Portable  computer  technology  is 
astounding,  isnl  it?  My  first,  a  Sin- 
clair ZX-80,  amazed  me.  But  it 
seems  primitive  next  to  toda/s  Lap- 
tops and  notebooks.  Unless  you  al- 
ready have  one  of  the  newest  of 
these  little  marvels,  I'll  bet  you're 
looking  for  a  good  excuse  to  acquire 
one, 

If  your  ham  radio  activities  include 
radio  direction  finding  (RDF),  you 
can  put  your  laptop  to  work.  My  last 
two  coJumns  told  you  how  WB6WFK 
uses  one  to  get  more  accurate  bear* 
ings  on  hidden  transmitter  hunts, 
sometimes  called  foxhunts  or  T- 
hunts.  This  month  we'll  move  on  to 
some  new  ideas  in  computerized  trt- 
angulatlon. 

Trigonometry  Without  Tears 

Competitive  mobile  T-hunts  pit  In- 
dividuals or  teams  against  one  an- 
other. Rules  forbid  collaboration  be- 
tween teams  and  assistance  from 
base  stations.  Clues  of  any  kind  are 
a  big  no-no. 

However,  there  are  times  when 
RDFers  can  and  should  work  togeth- 
er. Search  and  rescue  hunts  go 
faster  when  ihe  participants  share  In- 
formation. It's  much  easier  to  pin- 
point a  Jammer  or  bootlegger  when 
several  widely  scattered  teams  com- 


Radio  Direction  Finding 


pare  their  bearings. 

From  a  single  location,  you  can 
determine  the  azimuth  of  an  incom* 
tng  signal  with  fair  accuracy,  but  you 
can  only  guess  the  distance,  based 
on  the  strength  of  the  signal.  When 
azimuth  information  is  available  from 
two  or  more  property-spaced  loca- 
tions, the  intersection  of  the  lines  of 
bearing  tells  not  only  the  direction  of 
the  T  but  the  distance  to  ft.  The  pro- 
cess of  determining  tints  intersection 
is  called  Irianguiaiion.*  Since  this 
term  comes  from  the  word  ^riangte." 
you  might  gel  the  idea  that  three  sta- 
tions or  bearing-taking  locations  are 
required.  Actually,  only  two  are  need- 
ed. Two  lines  of  bearing  plus  a  line 
drawn  between  the  stations  forms  a 
triangle,  in  addition,  right  triangles 
are  created  when  you  intersect  the 
bearing  lines  with  north -south  and 
east-west  grid  fines. 

If  bearings  are  accurately  taken 
and  the  signal  has  followed  a  direct 
path  to  the  observer,  the  intersection 
will  be  the  location  of  the  signal 
source.  Of  course,  conditions  are 
seldom  ideal.  Buildings,  hills  and 
mountains  reflect  VHF  signals,  caus- 
ing bearing  inaccuracies. 

The  pattern  of  an  RDF  beam  or 
quad  can  be  skewed ,  due  to  non- 
symmetrical construction.  It  can  be 
affected  by  the  vehicle  or  nearby  ob- 
jects. Your  compass  reading  can  be 
thrown  off  by  a  local  magnetic  distur- 
bance as  you  sight  along  your  anten- 
na boom  for  a  bearing. 

To  counteract  these  effects,  it's 


v    File     Edit     Formula     Format     Data     Options     Macro     Window 


Photo  A  Tim  Moffitt  NQNXI  (left)  and  Paul  Temiund  WB3JZV  use  a  Macintosh 
PovterBook  computer  for  triangulating.  They  live  near  Denvert  so  they  are  used  to 
T-hunting  in  coid  weather.  (Photo  by  Stephen  Temiund.) 
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Figure  r.  Bearing  and  tocaiion  data  is  typed  into  the  bordered  area  of  r/ra  Calculations  spread- 
sheet (ceMs  A2  through  F2 1)t  The  computer  triangulates  the  bearings  in  pairs  and  displays  the 
results  in  other  ceils, 
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best  to  take  lots  of  bearings,  perform 
lots  of  triangulatlons,  and  average 
the  results,  throwing  out  the  wildest 
of  the  Individual  fixes. 

The  usual  procedure  for  triangula- 
tion  involves  drawing  lines 
on  a  map  using  a  protrac- 
tor and  straightedge.  You 
can  cross  two  lines  on  a 
map  quickly,  but  when 
there  are  many  reporting 
stations  and  many  bear- 
ings the  map  becomes  a 
confusing  jumble  of  points 
and  lines.  Here's  where 
digital  technology  can 
speed  things  up  and  im- 
prove accuracy. 

In  recent  years  several 
hams,  including  WD8CBE. 
N6JSX,  and  yours  truly, 
have  written  RDF  pro- 
grams for  various  comput- 
ers. They  feature  tnangula- 
tion  on  pairs  of  bearings 
from  stations  at  pre-pro- 
grammed locations,  teinng 
the  user  how  far  he  is  from 
the  predicted  T-iOCati0nT 
plus  which  way  and  how 
far  tg  drive  to  ge!  there. 

Listings  for  two  such 
programs  (DF2.BAS  and 
DF3.BAS),  along  with  a 
detailed  explanation  of  tri- 
angulation  theory  and 
equations,  are  in  Chapter 


20  of  the  book  Transmitter  Hunting — 
Radio  Direction  Finding  Simplified  by 
K0OV  and  WB6UZZ,  available  from 
UncEe  Wayne's  Bookstore.  The  pro- 
grams are  in  BASIC-80  and  can  be 
readily  adapted  to  almost  any  com- 
puter, even  my  old  ZX-60. 

Don  Lewis  KF6GQ  has  written  a 
special  program  for  cooperative 
hunts  in  Southern  California.  It  runs 
on  PCs  with  VGA  graphics  and  in- 
cludes a  built-in  map  of  the  Los  An- 
geles region  In  the  display  Send  an 
SASE  to  Don  (543  Bradbury  Road, 
Monrovia  CA  91016)  lor  more  infor- 
mation on  THUNT91A.EXE. 

Something  New  from  the  Mile- 
High  City 

Most  RDF  programs  declare  the 
hidden  transmrtter's  location  one  ft* 
at  a  time.  Whal  happens  when  there 
are  three,  four,  or  a  dozen  stations 
taking  bearings  from  scattered  loca- 
tions at  once?  if  you  triangulate  them 
all,  two  at  a  time,  you  will  get  many 
different  fixes,  due  to  inaccuracies  in 
each  bearing.  Which  fix  is  best? 

In  the  T-hunt  book,  I  mentioned 
that  an  advanced  RDF  program 
could  average  the  results  of  multi- 
ple bearings  to  give  a  refined 
estimate  of  the  Ts  location,  ft  could 
also  compare  the  performance 
of  each  bearing-taker,  based  on 
this  result.  KFBGQ's  program  can 
average  up  to  10  bearings  at  a 
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By  simply  switching  Universal  Battery  Cups, 

the  MasterCharger  can  rapidly  charge  any  battery 

(between  6v  and  13. 2v). 

MasterCharger  I 

•  A  constant  current  rapid  charger  utilizing  a  SANYO  SI-I01 
Microprocessor  base  control  unit  which  uses  a  negative  delta  V 
technique  to  determine  when  the  battery  is  fully  charged. 

*  Works  wrth  an  AC  adapter  [  1  f  5v  AC  or  220v  AC] 
as  well  as  with  a  cigarette  lighter  adapter  cord  in  a  car, 
boat  or  plane. 

MasterCharger  II 

*  Can  charge  a  7.2v  battery  to  a  1 2v  battery. 

*  }  1 5v  or  220v  AC  adapter  included. 

•  Utilizes  a  taper  charge  principle. 

•  Can  charge  a  battery  in  5  to  ?0  hours,  then 
automatically  goes  into  a  trickle  charge  state. 
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time,  but  it  is  limited  to  the  Los 
Angeles  area. 

A  more  general  program  with 
many  additional  features  has  been 
developed  by  Paul  Terniund 
WB3JZV.  He  is  an  engineer  and 
computer  scientist  with  the  Depart- 
ment of  Defense,  living  in  Aurora, 
Colorado.  His  favorfte  ham  radio  ac- 
tivities include  foxhunting  and  track* 
ing  ATV  balloons, 

Tm  a  nut  for  accurate  bearings," 
Paul  says.  Tm  trying  lo  get  a  practi- 
cal understanding  of  2  meter  bear- 
ing-taking and  all  the  phenomena 
I  hat  go  with  H.  When  I'm  the  fox  on 
Denver's  competitive  hunts  I  ask 
hunters  to  give  their  bearings  to  me 
as  they  hunt,  and  I  give  bonus  points 
for  the  best  ones."  A  program  for  cal- 
culating and  displaying  multiple  bear- 
ings must  have  fast  math  functions, 
sophisticated  plotting  routines,  and  a 
tabular  user  interface.  Paul's  T-hunt 
partner,  Tim  Moffltt  N0NJXI,  suggest- 
ed using  Microsoft®  Excel  instead  of 
creating  a  complete  executable  ap- 
plication 

Paul  wrote  a  set  of  macros  that 
accept  bearing  data  from  up  to  20 
RDFers,  triangulate  each  pair,  detect 
and  throw  away  "wild"  fixes,  average 
the  good  fixes  to  give  a  best  guess 
of  the  Ts  location,  and  more.  The  re- 
sults appear  in  just  a  few  seconds  on 
a  PowerBook  or  other  Macintosh 
computer.  (The  routines  should  also 
work  on  the  PC  version  of  Excel,  but 
Paul  has  not  verified  this.)  WB3JZV's 
algorithm  deduces  the  predicted  T 
location  using  double  averaging.  To 
show  how  \\  weeds  out  the  bad  bear^ 
ingsT  let's  go  through  a  hypothetical 
cooperative  hunt.  Assume  that  it's 
just  after  dinnertime  and  a  continu- 
ous carrier  has  appeared  on  a  popu- 
lar packet  frequency  in  the  Los  An- 
geles basin,  blocking  all  message 
forwarding. 

Another  Stuck  TNC 

Several  T-hunters  get  together  on 
a  voice  repeater.  All  have  a  good  di- 
rect signal  from  the  QRMing  station 
at  their  homes  except  for  WA6PYE. 
Steve's  house  is  blocked  from  the 
signal  source  by  the  Chino  Hills  and 
the  Santa  Ana  Mountains,  He 
doesn't  realize  it,  but  the  signal  is 
getting  to  him  by  reflecting  off  Mount 
Baldy  in  the  San  Gabriel  Mountains 
to  his  northwest. 

Each  station  reports  antenna 
heading  in  degrees  azimuth  and  lo- 
cation, given  as  coordinates  on  an 
agreed-upon  map.  This  group  uses 
the  AAA  Los  Angeles  County  and 
Vicinity  map,  marked  with  a  grid  of 
one-mile  squares.  The  one- mile  lines 
are  numbered  in  ascending  order  to 
the  north  and  east,  beginning  with 
zero  in  the  lower  left  corner. 

You  are  the  search  coordinator  so 
you  start  Excel  and  load  Fast- 
Workspace  to  begin  the  trianguiatian 
process.  This  opens  the  Calculations 
spreadsheet  (Figure  1)  and  some 
other  files  that  will  be  described  later. 
You  type  in  the  eallsign,  name  and 
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Figure  2,  After  tnangutations  are  complete,  WB3JZ\fs  program  produces  an  Excel  chart  of  the  hunters  and  their  fixes  on  the 
fox.  In  this  case,  the  final  position  estimate  is  almost  buried  under  them,  I  drew  in  the  coastline  {solid}  and  major  freeways 
(dashed)  for  reference. 


city  (optional),  location  coordinates 
(X  and  Y).  and  bearing  (6)  for  each 
reporting  station.  A  mouse- click  of 
the  Triangulate  button  near  the  bot- 
tom of  the  spreadsheet  starts  the 
computations. 

First  the  program  assigns  each 
station  a  number,  shown  \n  the  "Sta" 
column.  Then  it  triangulates  each 
pair  of  bearings  and  displays  the  out- 
comes in  the  "SPr/  "XV  and  "Yt" 
columns.  W6HK  and  N6XFC  each 
gave  a  bearing  of  301  degrees.  Par- 
allel bearings  do  not  intersect,  so  the 
program  puts  Tar"  In  the  error  ("Err) 
column  for  station  pair  2,6. 

Bearings  of  WA6TQQ  and  N6FBH 
differ  by  exactly  180  degrees;  thus 
bearing  pair  3,7  cannot  be  triangulat- 
ed and  a  "Par  error  is  displayed. 
WABPYE's  reflected  bearing  di- 
verges from  bearings  of  all  stations 
except  WA6TQQ.  The  program  dis- 
plays a  "Div*  error  in  these  cases. 

The  macro  averages  the  "Xf  and 
"Yt"  values  of  all  fixes  to  give  a  pre- 
liminary position  estimate.  Then  it 
calculates  the  distances  from  this 
preliminary  position  to  each  of  the 
fixes,  displaying  them  in  the  MDisT 
column.  Next  it  scans  the  distances, 
looking  for  fixes  that  are  at  greater* 
lhan-average  distance  from  the  pre- 
liminary position  estimate.  In  this 
case,  the  Intersection  of  WA6PYE*s 
Baldy  bounce  bearing  with 
WA6TQQ's  bearing  was  almost  27 
miles  away  from  the  main  cluster,  so 
the  program  discards  this  fix  and  dis- 
plays a  "Far  error  for  pair  5N6* 

The  macro  averages  the  surviving 
fixes  to  get  a  final  position  estimate, 
which  it  displays  in  line  26  and  the 
status  bar  at  the  bottom  of  the  win- 
dow. You  mark  this  point  on  the  AAA 
map  to  see  where  it  is* 

Meanwhile,  Excel  generates  a 
scatter  chart  showing  the  hunters, 
the  surviving  fixes,  and  the  final  posi- 


GLOSSARY 

Azimuth — Astronomical  term  for  angular  degrees  measured  in  a  clock* 
wise  direction  from  true  north.  For  example,  east  ts  azimuth  90  degrees. 

Bearing, — In  RDF,  the  compass  direction  of  an  incoming  radio  signal 
as  observed  by  a  receiving  station.  True  bearings  are  taken  in  degrees 
relative  to  true  north,  while  magnetic  bearings  are  relative  to  the  earth's 
magnetic  North  Pole, 

Triangulatton— RDF  technique  for  determining  the  position  of  an 
unknown  emitter  by  trigonometry,  using  bearings  taken  from  two  or  more 
known  locations, 

Fix— The  position  determined  by  triangufation  from  bearings  taken  at 
two  points. 

Spreadsheet— A  grid  of  cells  containing  numbers,  formulas,  and  labels 
(see  Figure  1).  Spreadsheet  computer  programs  such  as  Microsoft®  Excel 
are  used  to  enter  data,  calculate  results,  and  display  in  tabular  and  graphic 
form. 

Macro — A  computer  (He  containing  a  set  of  formulas  to  direct  a 
sequence  of  actions,  such  as  choosing  commands,  entering  formulas,  and 
performing  calculations.  Excel  uses  macros  to  carry  out  complex  Opera- 
tions on  data  in  spreadsheets. 


tton  estimate  (Figure  2).  Excel  auto- 
matically selects  the  area  of  display 
and  scales  of  the  X  and  Y  axes,  but 
you  can  change  them  manually  if 
you  wish. 

Let's  Roll 

MacroFast  has  reduced  the 
search  zone  for  our  hypothetical 
stuck  carrier  to  a  small  area  just 
northwest  of  the  intersection  of  Car- 
men ita  and  Rosecrans  in  the  city  of 
Santa  Fe  Springs.  That's  the  best 
estimate  we  can  expect  from  tri angu- 
lation methods  when  the  nearest 
RDFer  is  over  eight  miles  away.  Now 
it's  time  to  send  in  the  mobiles. 

From  Figure  2,  it's  clear  that  the 
fastest  way  to  end  the  QRM  will  be 
to  phone  T-hunters  in  the  connect- 
ing cities  of  Santa  Fe  Springs.  Nor- 
walk,  and  Downey.  If  none  are  avail- 
able, and  a  choice  must  be  made 
from  stations  in  this  RDF  net.  it 
looks  like  W6KK  can  get  to  the 


scene  fastest.  He  is  farther  away 
than  M6FBH,  but  he  is  close  to  a 
freeway  that  goes  directly  toward 
the  target  intersection. 

Although  not  needed  in  ihis  case, 
you  can  quickly  update  the  position 
estimate  when  additional  observers 
check  in.  Just  add  the  next  bearing 
on  row  9  of  the  Calculations  spread- 
sheet, click  the  Triangulate  button 
again,  and  MacroFast  will  recalculate 
and  redisplay  the  scatter  chart.  The 
program  can  crunch  up  to  20  bearing 
reports  at  a  time. 

WB3J2V"s  file  set  Is  excellent  for 
coordinating  the  search  for  a  stuck 
transmitter  or  jammer,  but  Paul  de- 
signed it  for  a  more  ambitious  pur- 
pose— recovering  ATV  balloons. 
Next  month's  "Homing  In"  column  will 
show  you  how  the  system  tracks 
moving  signals,  develops  a  figure  of 
merit  for  the  position  estimate*  and 
grades  the  performance  of  each 
hunter. 
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▼   ELECTROMAGNETIC  FIELD  METER 


Reduce  exposure  to  potentially  harmful 
electromagnetic  fields,  AlphaLab's  handheld  TriFteld™ 
Meter  measures  AC  electric  fields,  AC  magnetic  fields 
and  radio/microwave  power  density.  Find  ground  faults, 
AC  current  wires  or  measure  higJMield  generators  with 
the  Magnetic  setting  (.2  -  100  milligauss,  €0  Hz);  identify 
poorly  grounded  or  shielded  equipment,  high  VDT  or 
fluorescent  light  fields,  distinguish  hot  vs.  ground  wires 
with  El&ctrtc  setting  (.5  -  100  kV/m,  60  Hz);  measure 
antenna  radiation  patterns,  leaky  microwave  ovens,  etc. 
on  RF/microwave  setting  (50  MHz  to  3  GHz,  .01  to  1 
mW/cm2). 

Electric  and  magnetic  settings  are  omnidirectional, 
measuring  lull  magnitude  of  fields  without  the  need  to 
reorient  the  meter.  Price  of  $145  Includes  delivery  and 
one-year  warranty. 

AlphaLab,  1272  Alameda  Ave,  Salt  Lake  City,  UT  84102 
Call  (801)  532-6604  for  speedier  service  or  free 
literature  on  electromagnetic  radiation  health  risks. 
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MULTIPLE  CONTROL  HEADS! 

■ 

ttl?  CCJ?  TDJ  lKTG*f^T?TX7VT? 


Most  bams  would  never  subject  our  SG-2000  all  frequency  HF 
transceiver  to  the  kind  of  extreme  conditions  we  designed  it  for. 
You  *d  likely  be  stttisjted  having  150  watt  output,  644  ITU  channels, 
100  user  defined  (ham)  frequencies  in  memory  plus  a  direct  entry 
VFO  with  10  Hz  stability,  full  frequency  coverage,  CWwith  sidetone 
and  a  superb  2:1  IF  shape  factor  Features  such  as  FCC  Type 
Approval,  made  with  pride  in  America,  direct  Weatherfax  support, 
up  to  8  control  heads  and  full  performance  from  —22F  to  +140F 
might  seem  a  bit  extreme  and  for  under  $2000.  But  if  you  *ve  ever 
chewed  the  rag  on  20  meters  in  a  Force  9  Artie  gale,  you  11  appreci- 
ate that  there  fs  a  difference  between^,  extreme  performance  and 
performance  in  the  extreme 
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Complete  Library  including:* 
ARRL  •  RSGB  *  ARTSCI  *  WSYI 
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1  -800-426-2891 

METRO:  {61 2)  786-4475 

FAX:  {61 2)  786-651 3 

2663  County  Rd.  I 

Mounds  View,  MN  55112 

Super  Minnesota  Watts  1^800-279-1503 


CmCLE  IBS  ON  REAPER  SERVICE  CARP 


CIRCLE  153  ON  READER  SERVICE  CARD 
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fl&  Number  1 7  on  your  Feedback  < 

Packet  &  computers 


Jeffrey  Sfoman  N1EWO 
75  Herriott  Street 
Franklin  IN  46131 

Understanding  Asyn- 
chronous Communications 

ft  will  come  as  no  surprise  that  the 
most  common  roadblock  to  setting  up 
a  packet  station  Is  making  the  connec- 
tions among  the  components.  The 
connection  between  the  radio  and 
TNC  (Terminal  Node  Controller),  and 
from  the  TNC  to  the  terminal,  can 
have  you  pulling  your  hair  out  if  they 
don't  work  as  expected.  This  month 
we'll  lake  a  look  at  the  TNC-to-com- 
puter  [ink  (Part  1  of  3).  The  series  will 
cover  both  communications  hardware 
and  software.  I  will  focus  on  the  IBM- 
PC  because  that  is  the  overwhelming 
choice  for  use  in  ham  radio.  If  you 
don't  use  a  PC,  don't  stop  reading— 
the  principles  discussed  are  true  of  ail 
computers/terminals,  only  some  de- 
tails will  be  different 

All  Your  Bits  En  a  Row 

The  communication  between  your 
TNC  and  terminal  is  called  a  serial 
connection.  It  gets  its  name  from  the 
way  the  data  is  transmitted.  The  fun- 
damentat  particle  of  data  is  called  a 
bit.  Bits  can  have  one  of  only  two  val- 
ues: 0  or  1,  In  a  manner  not  unlike 
Morse  code,  bits  are  transmitted  in 
groups,  each  distinct  group  assigned  a 
value.  For  examplef  in  the  most  com- 
monly used  code — called  ASCII,  for 
American  Standard  Code  for  informa- 
tion Interchange— the  string  of  bits: 

1100101 
stands  for  a  lower  case  Me."  The  serial 
connection  between  the  TNC  and  ter- 
minal sends  one  hit  at  a  time— serial- 
ly— and  so  gets  its  name  from  this  be- 
havior The  alternative  to  this  is  called 
parallel  data  transmission.  This  tech- 
nique is  faster  because  it  uses  more 
than  one  data  line  to  transmit  the  infor- 
mation. Each  bit  in  the  code  gets  Its 
own  data  line  and  the  entire  code  can 
be  sent  in  one  move.  The  most  com- 
mon place  to  find  this  technique  is 
printer  connections.  The  Centronics 
para  I  Eel  interface  is  the  standard  in  the 
PC  world  and,  because  of  this,  on 
many  other  computers  as  wetl.  Most 
parallel  connections  have  eight  data 
lines,  and  so  are  able  to  pass  data 
eight  bits— called  a  byte— at  a  time. 
This  is  because  most  communications 
codes  use  the  byte  as  the  basic  char- 
acter size.  There  are  exceptions  to 
this.  For  example,  because  of  the 
large  number  of  characters,  Japanese 
codes  use  16  bits  (two  bytes)  to  get 
more  combinations, 

Some  programs  which  use  the  par- 
a  lie  I  port  for  bidirectional  communica- 
tions— such  as  file  transfer  programs 
like  Lap-Link— overcome  the  unidirec- 
tional nature  of  most  PC  parallel  ports 
by  transmitting  the  data  on  the  printer 
status  lines.  These  are  the  connec- 
tions the  printer  uses  to  say  it  is  ready, 

48  73  Amateur  Radio  Today  ■  March , 


or  out  of  paper.  Because  there  are  on- 
ly four  of  these,  data  is  sent  a  nybbte 
at  a  time.  Yes.  you  guessed  it,  a  nyb* 
ble  is  a  half-byte  {4  bits), 

RS-232D 

The  serial  port  on  your  PC  follows  a 
standard  called  RS-232D,  This  stan- 
dard describes  the  signal  lines,  and  to 
which  connector  pin  they  are  as- 
signed. Strangely,  it  does  not  specify  a 
connector  type,  but  the  25-pin  D  con- 
nector is  the  de  facto  standard.  There 
are  25  defined  pins  in  the  RS-232 
standard.  Amazingly  enough,  you  may 
only  need  three  of  them. 

The  three  workhorse  pins  En  the 
RS-232  connector  are: 

2  (TD)  Transmit  Data 

3(RD)  Receive  Data 

7  (SGJ  Signal  Ground 

As  you  can  see  from  the  list,  an 
RS-232  connection  can  be  very  sim- 
ple: someplace  to  send  the  data, 
someplace  to  get  the  data,  and  a  com- 
mon ground.  If  this  works,  why  bother 
with  25  pins? 

Handshaking 

In  a  perfect  world,  the  receiver 
would  be  ready  to  receive  whenever 
the  sender  was  ready  to  send.  Your 
own  real- world  experience  will  tell  you, 
though,  that  the  word  "standby"  is  very 
useful.  Digital  communications  is  no 
different,  and  it  is  often  the  case  that 
the  data  flow  must  be  interrupted.  This 
is  called  ftow  control  or  handshaking. 
The  RS-232  spec  defines  several  sta- 
tus lines  that  are  variousfy  used  for 
"hardware"  handshaking: 

4  (RTS)  Request  to  Send 

5  (CTS)  Clear  to  Send 

6  (DSR)  Data  Set  Ready 

8  (DCD)  Data  Carrier  Detect 
20  (DTR)  Data  Terminal  Ready 
These  handshaking  lines  can  be 

used  in  many  ways,  but  the  most  com- 
mon is  the  RTS/CTS  combination.  But 
what  about  our  three-wire  setup? 

The  three- wire  connection  provides 
only  enough  wires  to  get  data  to  and 
from  the  terminal  and  DCE.  This 
means  thai  handshaking  must  take 
the  form  of  software  flow  control  The 
standard  form  of  software  flow  control 
is  called  XON/XOFF  protocol.  To  un- 
derstand why,  and  how  it  works,  we 
have  to  take  a  iook  at  ASCM  code 
again. 

When  transmitting  data,  it  is  often 
necessary  to  send  some  information 
concerning  the  connection  itself,  in  the 
case  of  flow  control,  we  want  to  stop 
and  start  the  data  stream.  How  can  we 
do  this?  Well,  we  could  send  STOP! 
every  time  we  wanted  to  stop  it,  and 
STARTI  to  get  it  going  again.  The  trou- 
ble with  this  approach  becomes  ap- 
parent when  we  decide  to  send  STOP! 
or  STARTI  as  part  of  the  message  text 
itself.  Well,  you  say.  Hi  probably  never 
want  to  send  that  anyway,  so  Til  just 
''reserve"  it  as  a  command.  You  can't 
send  it  as  part  of  a  message,  and 
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that's  that. 

Weil,  this  would  work,  but  it  would 
be  very  cumbersome.  If  we  get  a  little 
clever  we  can  reserve  a  single  charac- 
ter, say  "\.H  Then  if  (V  appears  in  the 
data  stream,  whatever  follows  should 
be  interpreted  as  a  command,  Thrs 
technique  is  known  as  an  escape 
character,  and  is  actually  used,  though 
not  for  flow  control.  Whiie  either  of 
these  techniques  could  get  the  job 
done,  the  designers  of  ASCII  came  up 
with  a  more  transparent  scheme.  They 
reserved  the  first  31  codes  as  control 
characters.  Yup,  these  are  the  codes 
that  are  generated  when  you  hold 
down  the  control  key  and  type  a  char- 
acter. These  characters  need  never  be 
part  of  the  text,  and  so  can  be  immedi- 
ately interpreted. 

Each  of  the  control  characters  has 
a  name  and  function.  Some  of  them 
have  fail  en  into  disuse,  but  there  are  a 
few  of  interest: 


Character  ASCII 

CTBL+G  07 

CTRL4H  OS 

CTRL+I  09 

CTRL+J  10 

CTRL+L  12 

CTRL+M  13 

CTRL+Q  17 

CTRL+S  19 


Function 

BEL 

(rings  terminal  betl) 

BS  (backspace) 
HT  (tab— the  H 
is  for  horizontal) 
LF  (line  feed} 
FF  (form  feed— 
ciears  the  screen) 
CR  (carnage  return) 
XON  (starts  data  flow 
—also  called  DC1) 
XOFF  (stops  data  flow 
—also  called  DC3) 


As  you  can  see,  most  of  the  control 
characters  perform  familiar  functions. 
You  are  probably  used  to  hitting  the 
backspace  key  to  backspace,  but  you 
can  experiment  with  CTRL+H— youll 
see  that  it  works.  The  last  two  are  the 
flow  control  characters.  They  are 
genericaily  known  as  DC1  and  DC3 — 
DC  means  Device  Control.  When  your 
terminal  needs  to  stop  the  data  ftow  it 
sends  CTRL+S  to  the  DCE;  to  start  it 
back  up  just  takes  a  CTRL+Q.  You 
can  even  do  this  manually. 

Who's  Who? 

As  you  may  have  noticed,  the  RS- 
232  spec  has  a  "point  of  view."  That  is, 
the  connections  are  defined  with  one 
side  as  receiver  and  the  other  as 
sender.  Of  course,  it  is  quite  unusual 
to  have  a  one-way  data  circuit— so 
whafs  the  deal? 

The  individual  data  lines  in  RS-232 
are  not  bidirectional — notice  that  there 
are  separate  send  and  receive  lines. 
They  are  also  compiimentary — inputs 
must  be  matched  to  outputs.  This 
leads  to  classes  of  equipment  Your 
computer  or  terminal  is  called  DTE  (for 
Data  Terminai  Equipment)  while  your 
TNC  is  known  as  DCE  (for  Data  Cir- 
cuit Terminating  Equipment),  The  RS- 
232  spec  is  written  from  the  DTE  point 
of  view. 

Usually  equipment  to  be  connected 
to  a  data  terminal— be  it  a  computer  or 
dumb  terminai — such  as  a  modem, 
TNC,  or  serial  printer,  is  configured  as 
DCE.  This  is  not  always  the  case,  and 
is  why  there  is  such  a  thing  as  a  null 
modem  cable.  A  null  modem  cable 


flips  the  complimentary  Jines  over  so 
the  two  like  devices  (DCE-to-DCE,  or 
DTE-to-DTE)  can  communicate.  In  the 
practical  world  of  packet  stations,  a 
standard  modem  cable — sometimes 
called  a  Hayes  modem  cable,  after  the 
company  that  pioneered  telephone 
modems  for  PCs— does  the  job.  This 
cable  is  wired  to  connect  DTE  to  DCE, 
the  "normal"  case. 

Technology  Marches  On . .  - 

The  IBM-PC  had  a  25-pin  D  con- 
nector for  serial  communications,  but 
only  used  nine  of  the  pins  (maximum) 
to  make  a  connection.  It  didn't  take 
long  for  IBM  to  decide  this  was  a 
waste  of  pins,  so  with  the  introduction 
of  the  IBM-AT  the  connector  was 
changed  to  a  9-pin  D  connector.  While 
this  was  a  good  idea,  the  implementa- 
tion left  something  to  be  desired.  The 
nine  pins — as  defined  by  the  RS-232 
standard— used  by  an  IBM  serial  port 
are  2,3,4,5,6,7,8,20,  and  22.  Now,  it 
woutd  seem  obvious — at  least  to  me — 
that  the  best  course  would  be  to  leave 
pins  2  through  8  assigned  to  the  re- 
spective pins  on  the  DB-9  connector.  I 
must  be  missing  something,  or  maybe 
that  was  just  too  simple,  because  here 
is  what  IBM  came  up  with: 


DB9  DB25 

t  8 

2  2 

3  3 

4  20 


5 
6 
7 
8 
9 


7 
6 
4 
5 

22 


Designation 

DCD  (Data  Carrier  Detect} 

RD  (Receive  Data) 

TD  (Transmit  Data) 

DTR 

(Data  Terminal  Ready) 

SG  (Signal  Ground) 

DSR  (Data  Set  Ready) 

RTS  (Request  To  Send) 

CTS  (Clear  To  Send) 

Rl  (Ring  indicator) 


This  may  be  confusing,  but  we  are 
stuck  with  it.  In  any  case,  as  long  as 
you  know  the  pinout  you  can  make  a 
working  cable— the  signals  are  the 
same. 

Why  Asynchronous? 

You  have  probably  heard  the  term 
before,  maybe  in  its  shortened  form  of 
"async/  but  what  does  It  mean? 
Async  refers  to  the  fact  that  characters 
sent  over  the  connection  will  not  nec- 
essarily arrive  at  any  particular  time. 
This  is  important  because  the  receive 
station  must  somehow  decode  the  in- 
coming signal,  and  to  do  that  it  needs 
to  know  when  the  character  starts  and 
ends.  This  is  where  the  notion  of  start 
and  stop  bits  comes  from.  These  allow 
the  receiving  equipment  to  determine 
the  front  and  back  of  the  transmitted 
characters.  When  you  set  your  com- 
munications parameters  to: 

8  data  bits 

no  parity 

1  stop  bit 
you  are  specifying  the  structure  of  each 
character  sent.  One  stop  bit  will  be 
sent — a  start  bit  is  always  sent.  The 
parity  bit  is  used — or  rather  not  used — 
for  error  detection.  Though  this  is  its  in- 
tended purpose,  it  is  rarely  done, 

I  am  going  to  stop  here  with  Part  t. 
Part  2,  next  month,  will  finish  this  dis- 
cussion— with  the  final  installment  cov- 

Continued  on  page  50 


Volunteer. 


American  Heart 
Association 


A 


p 


RUTLAND  ARRAYS 

FOR  THE  ULTIMATE  PERFORMANCE 

VHF/UHF  ANTENNAS  &  ACCESSORIES 


$•   >  p.  x  >: 


EME:ATV:OSCAR:TROPO:FM:PACKET 


MODEL 

Frea.      #  Be  Lenath  Meas.  Gain 

Cost 

RA4-50 

50-51  MHz 

4el 

12.3  ft 

8.25  DBd 

134.95 

RA7-50 

50-51  MHz 

7el 

26.5ft 

10.5  DBd 

279.95 

RA8-2UWB 

144-1 48MHz 

8el 

11.8ft 

11.2  DBd 

91.75 

F012-144 

144-1 46.5MHz 

12el 

17.3ft 

12.6  DBd 

142.50 

F012-147 

145-148MHZ 

12el 

17.3ft 

12.6  DBd 

142.50 

F01 5-1 44 

144-1 45MHz 

15el 

25.1ft 

13.8  DBd 

192.50 

F01 6-222 

222-225MHZ 

16el 

17.3ft 

14  DBd 

129.95 

F022-432 

432-438MHZ 

22el 

14ft 

15.8  DBd 

114.95 

F022-ATV 

420-450MHZ 

22el 

14ft 

15.8  DBd 

114.95 

F025-432 

432-438MHZ 

25el 

17.1ft 

16.5  DBd 

134.95 

F033-432 

432-438MHZ 

33el 

24.3ft 

17.8  DBd 

223.95 

F01 1-440 

440-450MHZ 

11el 

6ft 

12  DBd 

69.95 

ALSO  AVAILABLE 

POWER  DIVIDERS-STACKING  FRAMES 
CALL  OR  WRITE  FOR  OUR  NEW  CATALOG 

WE  USE  ONLY  6061 -T6  ALUMINUM  OF  U.S.  MANUFACTURE 


RUTLAND  ARRAYS 

1703  WARREN  ST  *  NEW  CUMBERLAND  PA  17070 

Orders  1-800-536-3268   Info.  1-717-774-3570  7pm-10pm  EST 

DEALER  INQUIRIES  ARE  INVITED 
WE  DESIGN  AND  BUILD  ANTENNAS  FOR  PERFORMANCE  NOT  PRICE) 


CIRCLE  71  ON  READER  SERVICE  CARD 


REMEMBER, .  A  LOW  COST  POWER  PACK 
WITHOUT  PERIPHEX'S  QUALITY  IS  NO  BARGAIN 


p.»ph«wj«5:^ko" 


ge.b 


- 
i 


SUPER  PACKS  FOR 
ICOM  2/4SAT,  24AT  &  W2A 


BP-83S  7.2V  750mah 

$43.50 
BP-S4  7.2V  IDOOmah 

$57.00 
BP-84S7.2V1400mah 

$63.00 
BP-85S 12V  SDOmah 

S76.00 


EXTENDED 

CAPACITY 


BP-114S!2V800mah 
$79.00 


SAVE  ON  THESE  POPULAR 

PERIPHEX  POWER  PACKS 

BP-7S  13.2V  1200mah  ...  $65.00 

BP-8S  9.6V  1200mah  . . .    $65.00 


CALL  FOR  OUR 

SPECIAL  OFFERS 


FNB-2 10.8V  500mah 

$22  JQ 
FNB-1212V500mali 

S45  95 

FNB-14S7.2V14QQmah 
$59  75 

FNB-26  7.2V1000mah 

$60,00 
FNB-27S12V800mah 

$65.00 


GREAT 
YAESU  VALUES! 


• 


■■•. 


NEW  BATTERIES 
AVAILABLE.  CALL! 


KENWOOD 

PB-BS12V8Q0maJi 

$59.00 
PB-13S7.2Vl200mah 

$49  75 
PB-25/26S  8^V  OOOmah 

$65.00 


Manufactured  in  the  U.S.A.  wtth  matched  cells,  these 

Super  Pa^ks  fsaatiirH  s hurt  drcijil  anil  ovarciiiargS-  pruttiction, 

and  a  12  month  warranty.  All  inserts  and  packs  in  stock 

or  available  from  authorized  dealers. 
CALL  US  TO  DISCUSS  YOUR  BATTFRY  REQUIREMENTS. 


Add  Sfl.00  S  &  H  FOR  FIRST  BATTERY,  $?.0Q  FOR  EACH  ADD! 
BATTERY  -  U.S  ONLY.  Connecticut  residents  add  6%  tax. 

il.iPGRlPHOX  inc. 

115- IB  Hurfey  Road,  Oxford,  CT  06478 

800*634*8132 

In  Connecticut  203-264-39B5-  FAX  203*262*6943 
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Number  28  on  your  Feedback  card 


Dealer  directory 


DELAWARE 

New  Castle- 
Factory  authorized  deal  erf  Yaesu,  [COM,  Ken- 
wood, Ten-Tec,  AEA,  Kantronics,  ORSi  Mfg,, 
Anient  ran,  Cusncraft,  HyGain,  Heil  Sound,  Stan- 
dard Amateur  Radio,  MFJ.  Hustler,  Diamond, 
Butlernut,  Astron,  Larsen,  and  much  more. 
DELAWARE  AMATEUR  SUPPLY,  71  Meadow 
Road,  New  Castte  DE 19720.  (302)  328-7728. 

NEW  JERSEY 

Lodi 

North  Jersey's  newest  Two  Way  Radio  and  Elec- 
tronics Dealer  is  now  open,  Sales  of  Ham,  Busi- 
ness Marine  and  CB,  Iwo  way  equipment  as 
well  as  Scanners,  Shortwave,  Electronic  Kits, 
Antennas,  Books,  Cable  Boxes  and  more. 
Friendly  service  and  low  prices.  Advanced  Spe- 
cialties, 114  Essex  Street,  Lodi  NJ  07644. 
(201)  VHF-2M7. 

Park  Ridge 

North  Jersey's  oldest  and  Einest  Shortwave  and 
Ham  Radio  Dealer.  1  1/2  miles  from  Garden 
Stale  Parkway.  Authorized  Dealers  for  AEA, 
Kenwood,  Japan  Radio  Company,  ICOM,  Yaesu, 
etc.  Ham  Sales,  Lee  WK2T.  GILFER  SHORT- 
WAVE, 52  Park  Ave.,  Park  Ridge  NJ  07656, 
(201)  391-7887. 


NEW  YORK 

Manhattan 

Manhattan's  largest  and  only  ham  and  business 
Radio  Store.  Featuring  MOTOROLA,  ICOM, 
KENWOOD.  YAESU,  UK1DEM  BEND  EX-KING, 


ASTRON,  AEAf  SONY,  PANASONIC,  MFJ, 
CCTV  CAMERAS  AND  MONITORS,  BIRD 
WATTMETERS.  OPTOELECTRONICS 
FREQUENCY  COUNTERS,  AOR  SCANNERS, 
JRC  RECEIVERS.  KANTRONICS,  LARSEN, 
etc.  Full  slock  of  radios  and  accessories.  Repair 
lac  on  premises.  Open  7  days  M-Fn  9-6  p.m.; 
Sal.  &  Sun.,  10-5  p.m.  We  ship  Worldwide. 
For  specilic  information  call  or  write:  BARRY 
ELECTRONICS,  512  Broadway,  New  York 
NY  10012.  (212)  &25-7OG0.  FAX  {212)  925- 
7001. 

OHIO 

Columbus 

Central  Ohio's  full-line  authorized  dealer  lor  Ken- 
wood, I  COM,  Yaesu,  Atinco,  Japan  Radio,  Stan- 
dard, AEA,  Cushcraft,  Hustler,  Diamond  and 
MFJ.  New  and  used  equipment  on  display  and 
operational  in  our  new  10,000  sq.  ft.  facility. 
Large  SWL  Department,  too.  UNIVERSAL  RA- 
DIO, 6830  Americana  Pkwy,,  fieynoldsburg 
(Columbus}  OH  43068.  [614)  8364267, 

PENNSYLVANIA 

Trevose 

Authorized  factory  sates  and  service.  KEN- 
WOOD, ICOM,  YAESU,  featuring  AMERITRON, 
B&W,  MFJ,  HYGAIN,  KLM,  CUSHCRAFT,  HUS- 
TLER, KANTRONICS,  AEA,  VIBRGFLEX,  HEIL, 
CALLBOOK,  ARRL  Publications,  and  much 
more.  HAMTRONICS,  INC.,  4033  Brownsville 
Road,  Trevose  PA  19047.  (21S)  357-1400.  FAX 
(215)  355-0958.  Sales  Order  1-8O0-426-2820. 
Circle  Reader  Service  296  for  more  information. 


CEALtRS;  Ysji  ccrpany  name  ana  mKsage  ^n  contain  up  Id  h0  wtwds  h:  as  Idle  cis  5420  yearly  (prepaid},  or  $210  lor  si* 
momhs  (prepaid).  Nto  mention  of  mafl-ordi'  business  prea&e.  Directory  "ex*  and  payment  must  react1-  us  60  days  in  advance  of  pL±- 
licstiGfi.  Fw  eKampte,  advertising  for  ihe  April  L52  Issue  must  tie  in  our  hands  by  February  1st.  Mail  to  73  Amateur  Radio  Tcday,  70 
R4.50Z  «,  Peterborough,  NH  03458. 


Packet  &  Computers 


Continued  from  page  48 


ering  software  following  that. 

Survey  Results 

A  couple  of  months  ago  I  included  a 
survey  in  the  column.  I  have  gotten  quite 
a  few  responses  (thanks  to  all  who  took 
the  time)*  out  I  want  to  see  if  I  can  get 
more.  So,  those  of  you  waiting  breath- 
lessly for  the  results  of  the  survey— take 
a  breath.  To  tease  a  little:  You  guys  are 
overwhelmingly  PC  users,  quite  a  few  of 
you  with  heavy-duty  machines!  There  is 
a  strong  interest  En  Internet  connectrvily, 
and  in  improved  software  for  packet  use. 
After  more  readers  respond  I  will  publish 
the  results  here.  Below  are  the  ques- 
tions once  again.  Paper  mail  and  email 
are  both  fine. 

1.  What  is  you  calls tgn? 

2.  What  is  your  license  class? 

3.  What  computer(s)  do  you  use  in 
the  shack? 

4.  What  operating  system/environ- 
ment vers  Ion  (s)  do  you  use? 

5.  Which  digital  modes  are  you 
equipped  for? 

6.  Which  digital  modes  are  you  active 
in? 

7.  Which  of  these  columns  (month, 
year)  has  been  your  favorite  (if  any)? 

8.  What  has  been  your  biggest  prob- 
lem with  computers  in  ham  radio? 

9.  What  would  you  like  to  see  in  this 
column? 

10.  Any  comments: 

You  don't  need  to  copy  the  questions, 
just  put  the  number  before  your  answer. 
Answer  all  the  questions,  or  just  the 


ones  you  want.  Make  the  responses 
wordy  or  brief-  I  really  want  your  feed- 
back to  make  this  column  something 
you  look  forward  to  each  month.  Thanks 
so  much  for  your  participation. 

Electronic  Addresses 

Packet;  N1EWO@N0ARY 

(note:  rd  love  to  hear  from  you  on 
packet — but  not  about  the  survey!  This 
survey  is  the  business  of  this  magazine, 
and  we  can't  do  that  on  ham  radio.  A 
personal  note  or  test  message  is  just 
fine,) 

Internet:  jsloman  @  mcimail.com 

(This  is  my  preferred  address.) 

MCI  Mail:  jsioman 

(This  is  the  same  as  above,  but 

direct.) 

CompuServe:  71221,1143 

(This  is  my  least  favorite  place  to 

get  mail,  but  it  is  OK,) 

Even  if  you  don't  answer  any  survey 
questions,  I  am  very  interested  in  any- 
thing you  have  to  say.  I  can't  answer  ev- 
ery message — though  email  has  a  much 
better  chance.  Many  of  you  have  written 
asking  for  help.  You  have  not  been  for- 
gotten—3  am  planning  a  "mailbag™  col- 
umn for  the  near  future  where  I  can  an- 
swer the  many  similar  questions  that 
come  in.  For  those  of  you  who  have  writ- 
ten saying  that  you  enjoy  the  column, 
thanks.  For  those  of  you  who  would  like 
to  see  additions/changes,  please  write 
to  me— if  s  the  only  way  I  nave  of  know- 
ing what  you  need  and  want.  Til  next 
month,  73  deNIEWO. 


ATV  CONVERTERS  •  HF  LINEAR  AMPLIFIERS 


DISCOVER  THE  WORiD  OF 
TELEVISION 


FAST  SCAM 
70  CM 


Hf  AMPLIFIERS  iir  MOTOROLA  BU  LlETtMS 

&ft!Tigktj_ElirU_Liii  fp«  Hf   Amplifier.  Ortcribtd    UNIVERSAL  DIGITAL  FREQUENCY  HEADOtP' 
Jn  -h,  MOTOROLA  BuH*L«..  ffi?iIWi^^ 


13  CM 


AN 751  3d0W  tl 64,70 
AN7M  UOW  I  01.3  S 
AhirrSL  2DW  |  13.70 
AUTT9H  15W  I  0340 
AR313  300W  UDl.DO 


EB63    HOW  I  54  65 

EB27A  300 W  1 130.3(1     BEAT  SINK  MATERIAL 

EB104  600W  (44JH5  

AR305  JOflW  I3SJ  52     Madd  00  Hut  Sink[i  imllnl  6} _„.|  37  04 

CHS-G  Cupper  SprEB«UF|&n.eitl/4|  ,....!  It  DO 


NEWF1    IK  WATT  J-iOMMj  AiW»4iiltf 


AMATEUR  TELEVISION  CONVERTERS  POWER  SPLITTERS  and  COMBINERS 

ATW   420 -«Q „„,llU,||i  Kit  3-30MHi 

ATV3    IM-450  |GiA5-   FET| I  40.04  Kit    600  Wait       PEPl-Ptrt 160.05 

A  TV*   «l-«l  idAS-FET] 1  50.0&  Kit    1000  Witt  PEP  J-Part #  70-05 

1200  Witt      PEP  4-Pert I  av  05 

AUDIO  SQUEICH  CONTROL  fnr  ATV 

*  30.03  Kit   100_WATT  1IP-45B  MH*  PUSH-PULL  LJNEAR 

FM-d      


J  METER  VHP  AMPLIFIERS 

35  W.u  Model  33! A •  70  OS  Kit 


AMPLIFIER    -    SSB_ 


■ATV 


KCBST— PMHK't] 11  59.95 

7&  Witt  Madel  175A,, .,...,,,,..,,..  1110.05  Kit      KEB6J -fCB <PC Baird) J   18.00 

Av«ibhk  m  hit  «  wmi/U»\*4  KE067-  J  (Mmmil S     6,00 

f«r  d<t*ikd  Information  «nd  pr>c«i.  till  or  write  far  our  frit  eatitaf. 


WB  BllA  llrrfk  H*rd-t«-  Find  parfi 

CHIP  CAPS-KEmti/ATC 

METALCLAD  MICA  CAPS-UneiED/5cmca 

RF  POWER  TRANSISTORS 

MINI-CIRCUIT  MIXERS 

SHL^l  [J-50ftM*l f   6.50 

SBL-1X  (10- IDOOMtl.... |   T.05 

AHCQ  TRIMMER  CAPACITOR 

VK2D0-10/IB  RF  thok. I    l.JO 

W-500-6S-3B  FrrHK  Bni 1      20 

Sroadbcrrd  HF  Trprriforrnin 


Add  t  3,50  for  *hippiiti  *n4  hpndliri|.. 


(V. 


*** 


°^rf 


CCI 


Communication 
Concepts  Inc. 


i^H'J   Ctijrqi' 


&0 S  MiikiDiii  Drive  ■  Xema,  Ohio  453BS  *  1513)  426-B6D0 
FAX  51 3-429-33 Tt 


CIRCLE  99  ON  READER  SERVICE  CARD 


INTERFERENCE  LOCATION 


*  50  to  1000  MHZ 

it  Stuck  Microphones 

*  Cable  TV  Leaks 

*  Jammed  Repeaters 
&  Celt  Sites 


New  Technology  (patented)  converts  any  VHF  or  UHF  FM  receiver  into  a  sensitive  Qoppier  shift  radio 
direction  finder.  Simply  plug  into  receiver's  antenna  and  externa!  speak&r  jacks;  Models  available 
■with  "computer  interface,  synthesized  speech,  tixed  site  or  mobile  -  50  MHz  to  1  GHz.  Call  or  write 
for  details. 


DOPPLER  SYSTEMS,  INC 


RQ  Box  31819        (602)  488-9755 
Phoenix,  AZ  85046  FAX  (602)  488  1295 


Portable  Power/Charger 
Only  $  79.95* 


•  Multi  Output  at  3,  6.,  9  or  12VDC; 

■  Charge  from  AC  or  I2vdc  source 

•  Automatic  snutoff  at  full  charge 
(12y  recharge  fess  than  3  hrs] 

•  Built-in  Voltage  -  Charge  Meter 

•  Sealed  lead  acid  6.5  AH  battery 

■  Supplied  with  12  VDC  cigarette 
plug  and  UL  listed  AC  adapter 

•  Weight'  3  lbs,  LWH:  T  x  4"  a  8" 

•  Great  power  tor  Field  Day,  Contests,  Mobile,  HTs.TV, 
RV,  cellufar,  camcorder,  12v  vehicle  boat  starter,  and 
all  of  your  indoor/  outdoor  portable  power  needs  ! 


Window  Mount  BWM-1 
Only  $13.95* 


Get  your  rubber  duck  outside  with 
the  BWM-1  Window  Mount.  This 
handy  mount  clips  over  your  car's 

window  and  lets  your  antenna  get 
out  and  above  the  car  roof  giving 
you  better  range  into  your  local  or 
distant  repeater.High  quality  BNC 
to  BNC  connector  can  be  used  on 
your  own  coax  or  wElh  optional  6' 
50  ohm,  Model  BC  6-174  Cable,  priced  at  only  $  10.95* 
You  can  buy  boihtheniouni  andtheB'cable  for  $23.00* 
(cable  and  antenna  $nown  in  photo  are  extra  cost  options) 


'  Prices  do  not  include  CA  sales  tax  or  shipping  &  handling 

Add  $2.50  S&H  per  order  *  Master  Card  &  Visa  welcome 

Send  for  our  monthly  flyer  on  radio  and  computer  specials 


Trionics 


triunius  po  box  U34 

Rancho  Cordova,  CA  95741 
Phone/  fax:  (91 6)  366-7408 
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CIRCLE  13  ON  READER  SERVICE  CARD 


CIRCLE  166  ON  READER  SERVICE  CARD 


Updates 


Number  16  on  your  Feedback  card 


Build  a  Function  Generator 

Refer  to  the  above  article  in 
the  January  1992  issue,  page 


28.  A  ground  lead  and  a  compo- 
nent (R16)  were  left  off  the  orig- 
inal PC  board.  The  intersection 


Corrected  PC  board  foil  pattern  and  parts  placement  for  the  Function  Generator, 
January  1992  issue. 

of  R18  and  pin  3  of  U1  should       ground  trace  has  been  added  to 
have  been  grounded.  A  new      the  PC  board. 


CABLE  T.V.  CONVERTERS 

Jerroid1".  Oak.  Scientific  Atlantic.  Zenith,  & 
many  others  "New'  MTS  stereo  add-on: 
mute  &  volume.  Ideal  for  400  &  450  owners. 


1-800-826-7623 

B&BiNC.  ■ 

4030  BeauDRue  Drive.  Eagan  MN  551 22 


CIRCLE  21  OM  READER  SERVICE  CARD 


COM  MO  DOR  E7AM IG  A 


[ 


RfPUCEUENT  CHIPS.  PVITS,  UPGRADES 


] 


•  IWCROCARD  601  FAST  RAM 
PCMCIA  MEMORY  CARD  * 

Mlcrocard  601  by  Mi^fovyorks  Ltd.  olfers  up  lu  d  addilionul 

rtiegafcyles  of  FAST  RAM  vio  the  A600/A1200  PCMCIA  slot.  TNs 

credil  card  sized  memory  module-  autn-confiju™!  &\  boat  time, 

leaving  most  of  ttie  Interrm!  chip  RAM  Ire*  lop  ima^u  processing.  No 

hardware  or  soil  ware  conNtjuralions  are  needed  and  requflnhiun  ia 

automatic 

MKiocard  60t  n  available  as  PCMCIA  memory  modules  in  2  and  4 

megs  al  tr«?  loses)  price  available  anywhere. 

2  megabyte  upgrade  PCMCIA  card , ,  $154.95 

A  megabyte  upgrade  PCMCIA  card  $219.95 

-  ADVANCED  AMIGA  ANALYZER  • 

A  compile  diagnostic  hardware  and  soil  ware  analyser  Tor  a  El 
Amigas  Gives  display  sinus  d  all  data  iraromiuion/signala.  the 
ability  to  lest  the  vilegniy  of  any  disk  drive,  checks  al  ports.  butter 
chips  alignment  and  (oysHick'mouEe  Software  automatically  iell£ 
whad  errors  are  found  and  the  thipa  rraponsasl*.  65%  lo  90%  ol  the 
problems  presented  to  service  camera  arc  found  with  this  analyzer 
&irrs^y  plug  the  cables  inlo  any  Amiga  port.  Th»  is  a  sopfiisi ical ed 
diagnostic  unii  ti»d  by  Airug*  tppmir  tenjpf>  wpi  idwide         579  95 

•  SWITCH  ITT  -  1 .3/2.0  ROM  SELECTOR  • 

TOP  SELLING  electronic  ROM  selector  by  Global  Upgrades.  inc 
altars  <or  cornptftkAty  of  ALL  your  sollwar*  Aufomaltcaty  switch 
between  1 .3  or  2.0  ROM  Irom  your  keyboard  Bu*nn  speakef.  Does 
not  overlap  the  69000  chip  hlo  tottering  Lowesi  pnead  kayboard 
•witch  available  Instructions  inckjded.u....._.___ ,JS29£$ 

-  Buy  the  Swach  rtt  win  I  he  1  3  ROM  'fy**  *  $49.95 

•  Buy  me  S»*ch  ttt  wan  the  2  OS  ROM  upgrada 9  9S9.45 

The  mimate  Dart 

-  Buy  the  Switch  U  wih  the  1,3 and  206 .6  $84.95 

*  AMIGA  TROUBLE5HOOTER  • 

Released  Jan  1993.  a  unique  poubtoihootng  gude  tot  the  Afftga 
££02000  wtti  a  high  curs  rale  TT»  tfcagnm*  tool  wM  truly  save  you 
k*5  s*  money  and  down  lima  by  showing  you  wtVch  pajgnn  chfx  lo 
change  ra  quck  and  easy  to  use. ... , _Sl5JS 


S9S5 


AMIGA  CHIPS 

1  3  Juckaaart  ROM  $7395       r  8S20  CtA  (2MHi> 

'  6570-036.  keyboard  contra*  chjp    __« 
1  S573  Super  Dense 


-  -  1 1      J 


$29  95 


2.06  ROM  New  latctf  «man  tor  high  danaJydrwva. 


THE  GRAPEVINE  GROUP 

■S-  — -.  3  Chestnut  Street,  Sutfren,  NY  10901  2 

taaDOHJl  ORDER  LINE  1  ^00-2*2-7445 

[_^— - '  CUSTOM  SERVICE:  9 14-36ft-4242 

#14-357-2424  Hours  9-6  £T  M-F  Fu:  914-357-6343 

We  Ship  Wortdwida  1 5%  Restocking  Pnca«  Subfttf  to  Changes 


CIRCLE  192  ON  READER  SERVICE  CARD 


HamCall  /  CD-ROM 

500.000  KAMS  phrt 

1  000  $  Ol  Public  Domain 
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Above  &  beyond 


a  L  Houghton  WB6IGP 
San  Diego  Microwave  Group 
6345  Badger  Lake  Ave. 
San  Diego  CA  92119 


RF  Actuated  Coaxial 
Switching 

My  desire  for  a  coaxial  switching 
circuit  that  would  activate  on  the  pres- 
ence of  very  low  level  RF  from  low 
power  SSB  HTs  started  me  off  on  a 
new  project.  This  is  the  circuit  that  I 
mentioned  last  month  in  the  narrative 
covering  mobile  operation  on  10  GHz. 
This  circuit  was  the  output  of  a  design 
effort  to  permit  our  10  GKz  conveners 
to  be  switched  on  RF  detection  from 
the  iransmil  IF,  our  2  meter  SSB  HTs, 
These  HTs  have  a  low  power  output 
of  about  100  mW.  The  circuit  can  be 
easily  modified  to  accommodate  high- 
er power  transceivers,  More  on  that 
later. 

The  development  of  this  unit  was 
predicated  on  a  coaxial  switching  sys- 
tem that  operates  on  RF  carrier  detec- 
tion, eliminating  the  need  for  manual 
RF  switching.  This  manual  switching 
involved  multiple  switching  circuits 
controlling  converters,  preamplifiers. 
IF  switching,  and  other  switching  re- 
lays that  inserted  the  high  power  TWT 
amp  on  transmit  The  addition  of  mis 
new  control  circuitry  would  make  our 
microwave  rigs  push-to-talk,  a  great 
improvement. 


UHF  And  Above  Operation 


This  switching  system  is  no'  limited 
to  low  power  configurations  or  to  mi- 
crowave  operation.  It  can  be  adapted 
as  you  wish  {it's  a  basic  control  circuit, 
not  just  for  microwave)  to  handle  high- 
er powers  and  lower  microwave  fre- 
quencies, As  a  matter  of  fact,  you 
could  use  it  to  control  VHF  converters 
as  easily  as  my  microwave  systems  It 
is  well  suited  to  custom  installations 
and  adaptable  to  various  switching 
needs. 


The  Circuit 

First,  tefs  get  into  the  circuit  It's 
quite  simple  and  it  evolved  from  sev- 
eral designs  used  for  transmitter-actu- 
ated switched  circuits,  or  "tranx" 
switch  circuits.  Some  ol  the  basic 
tranx  circuits  consist  of  a  simple  diode 
detector  rectifying  a  small  portion  of 
the  incoming  RF  to  produce  a  control- 
ling DC  signal  for  control  use.  This  DC 
voltage  is  usually  applied  to  a  Darling- 
ton transistor  providing  high  gain  and 
amplification,  allowing  a  relay  con- 
nected In  Its  output  to  be  activated  on 
detection  of  transmit  RR  See  Figure 
1. 

This  circuit  does  work,  but  has 
some  limitations.  One  limitation  is  that 
most  RF  detection  circuits  assume 
you  have  a  transmitter  power  of  a  few 
watts  or  so.  allowing  easy  brute  force 
detection  to  actuate  the  control  circuit. 
Delicate  operation  is  not  one  of  its 
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Figure  I.  Basic  RF  switching  circuit 


traits.  When  we  use  a  2  meter 
transceiver  as  an  IF  system  in  our  mi- 
crowave converte rs,  the  higher  pow- 
ers are  a  detriment.  This  doesn't 
mean  that  they  can't  be  used,  but  the 
extra  power  serves  no  purpose.  If  a 
higher  power  radio  is  used,  most  of 
the  power  output  must  be  dissipated 
before  being  applied  to  any  converter. 
Usually  radios  thai  provide  1 00  mW 
are  desirable  tor  converters  as  they 
will  operate  lor  long  periods  of  time 
without  requiring  large  battery  packs. 

In  tests  that  I  conducted,  Darling* 
ton  circuits  proved  to  be  very  unreli- 
able when  switching  multiple  circuits 
in  tests  that  I  conducted.  What  was 
needed  was  a  very  sensitive  circuit 
that  would  he  reliable  and  not  give 
false  operations.  A  search  through 
many  pieces  ol  literature  produced 
many  different  approaches,  but  never 
seemed  to  hit  the  mark  I  wanted, 

Part  of  the  answer  came  from  the 
RSGB  VHF  Handbook,  fourth  edition, 
chapter  6.3.  They  described  just  what 
we  wanted;  an  op-amp-controlled, 
very  sensitive  RF-actuated  detection 
circuit  using  two  diodes  and  a  741  op 
amp.  I  built  the  circuit  and  was  very 
impressed  with  Its  operation.  It  was  so 
sensitive  it  would  operate  on  key-up 
SSB  without  modu fating  the  rig.  I  tried 
to  make  the  circuit  false  (fail)  but  it  op- 
erated very  reliably.  1  was  pleased 
with  its  high  sensitivity  and  its  ability 
to  operate  the  keying  circuit  on  SSB 
PTT  without  requiring  modulation. 

Improving  the  Circuit 

The  basic  circuit  designed  by  the 
RSGB  group  had  one  flaw;  a  switch- 
ing transistor  thai  is  used  for  relay 
control.  Up  to  this  point  I  was  looking 
at  the  output  of  the  op  amp  for  test  re- 
suits.  This  book  was  published  in 
1983  and  the  improvement  I  made 
was  to  incorporate  components  that 
were  not  available  or  were  very  ex* 
pensive  at  that  time. 

The  change  or  improvement  is  to 
replace  the  transistor  with  a  power 
FET.  This  simple  improvement  made 
all  the  difference  in  the  worid  in  circuit 
operation.  It  speeded  up  switching 
times  and  made  the  Circuit  very  easy 
to  duplicate  as  the  op  amp  can  drive 
an  FET  easily.  I  used  an  TT  channel 
FET  so  that  when  the  op  amp  did  not 
detect  RF  its  output  would  be  nega- 
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Figure  2.  Sansitive  RF  circuit  for  SSB. 
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tive,  or  switched  towards  the  source 
of  the  FET,  turning  it  hard  off.  When 
the  op  amp  pin  #3  went  positive  on 
RF  detection  its  output  would  switch 
towards  the  positive  rail,  turning  Ihe 
FETs  gate  positive  and  on  [see  Fig- 
ure 2}, 

The  difference  between  a  transistor 
and  an  FET  in  switching  times  is  like 
comparing  a  Model  T  Ford  to  a  Fer- 
rari. The  FET  and  Ferrari  are  both 
very  fast.  As  a  matter  of  fact,  the  FET 
can  switch  in  the  nanoseconds,  some- 
thing the  transistor  can't  accomplish. 

Now  the  switching  and  RF  detec- 
tion circuit  were  functioning  well.  The 
remaining  circuitry  that  needed  to  be 
designed  was  the  control  switching 
and  delay  for  the  coaxial  relays.  This 
part  of  the  circuit  would  do  the  actual 
control  Of  receive  and  transmit  switch- 
ing and  liming  for  our  microwave  con- 
verters. What  we  desired  was  some 
time  control  or  delay  to  allow  the  RF 
preamplifier  switching  to  take  place 
prior  to  the  key-up  of  the  transmitter 
power  amplifier,  a  1 0  watt  TWT.  We 
wanted  protection  during  the  pream- 
plifier's switching,  and  to  allow  that  to 
be  done  first.  Then,  in  sequence,  we 
wanted  the  transmit  circuits  to  be 
switched  into  place,  preparing  the 
converter  for  a  transmit  function.  This 
protects  the  receive  preamp  during 
transmit  (By  the  way,  this  same 
preamp  is  used  as  the  transmit 
preamp  during  transmitting) 

Conversely,  when  we  released  our 
push-to4alk  circuit  (return  to  receive 
from  transmit),  we  wanted  the  high 
level  switching  to  de-activate  first, 
turning  off  the  high  power  amplifier 
and  removing  Its  coaxial  irom  the  cir- 
cuit. Then,  after  a  timing  delay,  we 
wanted  the  low  level  circuit  to  return 
to  its  normal  receive  configuration. 
This  prevents  the  10  watt  TWT  power 
amplifier  from  coupling  any  energy  in- 
to receiver  circuits,  There  is  a  chance 
of  destroying  the  low- noise  receiver's 
front  end  from  transmitter  coupling 
with  switching  errors. 

The  problem  is  that  we  wanted  a 
complex  switching  circuit  with  mini- 
mum components.  Sounds  kind  of  un- 
obtainable, but  Kerry  N6IZW  came  up 
with  a  very  simple  circuit  to  handle  it. 
We  used  it  in  both  our  10  GHz  rigs 
during  the  last  weekend  of  the  ARRL 
10  GHz  contest  and  it  worked  su- 
perbly. 

The  time  delay  circuit  retained  the 
fast  switching  of  the  FET  from  the 
original  op  amp  circuit  and  incorporat- 
ed a  simple  RC  time  constant  network 
with  diode  steering  to  accomplish  the 
switching  timing  needed.  A  single 
4049  hex  inverter  was  used  to  inter- 
face the  op  amp  and  FET  switching 
circuit  This  portion  of  the  circuit  uses 
diodes  for  fast  turn-on ,  providing  a 
rapid  DC  charge  of  the  timing  capaci- 
tor. There's  no  RC  time  constant  in- 
volved here;  it's  bypassed  by  the 
diode.  When  the  control  circuit  (PTT) 
is  released,  the  DC  voltage  of  the  op 
amp  reverts  towards  negative  and  the 
charge  on  the  capacitor,  shunted  by 
the  1  megohm  resistor,  forms  the  first 
timing  circuit,  with  a  delay  hang  oper- 
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ation  of  about  a  second  or  so. 

In  the  release  cycle  (receive),  thfs 
circuit  provides  a  one-second  time 
constant.  The  diode  is  effectively  out 
of  the  circuit  at  thfs  time.  This  release 
time  constant  is  sufficient  to  hold  the 
circuit  operational  between  SSB  mod- 
ulations, to  prevent  premature  release 
of  the  keying  relays.  !f  you  want  a 
longer  time,  increase  the  capacitor 
value.  Adding  an  additional  1  u.F  ca- 
pacitor (now  2  |llF  total)  gives  a  two- 
second  hold  time. 

Two  FETs  were  used  in  our  circuit: 
one  for  the  receive  circuits  and  the 
other  for  the  transmit  circuits.  The 
speed  of  operation  for  each  circuit  is 
determined  by  the  R/C  time  constants 
on  the  FETs  inputs.  The  hold  time  or 
hang  time  after  releasing  is  controlted 
by  diode  steering  of  the  exact  oppo- 
site timing  to  the  other  FETs  gate  cir- 
cuit, accomplished  by  the  RC  charg- 
ing time  constants  of  a  1k  resistor  and 
1  jiF  capacitor  vs.  a  47k  resistor  and  1 
uF  capacitor.  That  controls  the  key-up 
time  control.  For  the  circuit  to  meet 
design  constraints,  the  exact  reverse 
of  each  circuit  is  needed.  This  was  ac- 
complished by  using  diode  logic  to 
take  the  voltage  available  on  the  op- 
posite charged  capacitor  to  control  the 
other  FETs  gate.  See  Figure  3r  the 
FET  switching  delay  circuit 

The  switching  relays  used  for  con- 
trol were  connected  to  ground  In  each 
of  the  two  FET  source  leads.  The 
drains  were  tied  to  Vcc  (+12  volts).  As 
long  as  the  op  amp  is  off  (no  RF  de- 
tected), the  relays  are  in  a  released 
condition.  The  relays  used  for  control 
voltage  are  not  special  relays.  A  suit- 
able relay  for  1 2  volt  operation  can  be 
purchased  from  Radio  Shack  (PN 
275*217;  $5.99  each).  Any  low  current 
12  volt  mu I ti contact  relay  can  be  sub- 
stituted and  should  work  well.  I 
scrounged  my  relays  off  of  some  junk 
PC  boards  and  saved  a  few  bucks. 

How  do  you  unsolder  multicontact 
items  from  PC  boards?  Well,  get 
down  to  your  local  hardware  store  and 
purchase  a  paint-stripping  heat  gun.  It 
un-solders  better  than  it  strips  old 
paint,  and  it's  inexpensive,  less  than 
$20. 

Putting  the  circuit  to  use  is  the  cus- 
tom part  of  the  exercise.  I  will  de- 
scribe my  application,  but  your  circuit 
will  vary,  depending  on  how  you 
switch  your  rig's  elements  about.  In 
my  transceiver,  J  switch  my  preamplifi- 
er forward  and  in  reverse,  using  it  for 
receive  and  transmit.  Additionally,  In 
transmit  I  switch  the  now  reversed 
preamp  to  drive  the  TWT  amplifier  to 
full  power  output.  To  accomplish  this 
switching  I  use  a  bank  of  four  SPDT 
coaxial  relays.  Another  relay  is  used 
to  switch  out  a  direct  connection  from 
the  mixer  IF  port  to  the  HT  and  re- 
place it  with  a  10  dB  attenuator  for 
transmitting.  The  third  switch  point  Is 
internal  to  the  TWT  power  supply  to 
transfer  it  from  standby  to  transmit. 

My  sequence  of  events  is  as  fol- 
lows: I  want  the  four  relays  to  actuate 
first,  along  with  the  IF  switching  relay. 
Then  and  only  then  do  I  want  the 
TWT  relay  to  actuate.  In  this  way  I 
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protect  the  low-noise  preamplifier 
from  the  transmitter  power  stages  by 
keying  the  power  amplifier  last  when 
going  to  transmit.  In  the  power  down 
sequence  this  same  relay  must  re- 
lease first.  This  switching  sequence 
will  be  similar  in  your  situation,  de- 
pending on  what  constitutes  your  ele- 
ments. In  any  case,  to  set  up  your 
system's  switching  requirements,  all 
you  need  to  know  is  which  relay  is 
fast  to  operate  and  slow  to  release. 
See  Figure  4  for  the  full  system 
schematic  diagram. 

In  actual  practice,  both  our  rigs 
have  the  circuit  constructed  dead  bug 
fashion  on  a  scrap  piece  of  copper  PC 
board.  The  FETs  \  used  were  BUZ-72 
types,  capable  of  several  amps  of 
switching  capacity  for  relay  drivers, 
Quite  an  overkill,  but  they  should  work 
for  quite  a  while  without  problems, 

I  plan  to  make  artwork  for  this  PC 
board  in  the  future  and  will  put  it  in  the 
column  in  another  issue. 

West  Coast  VHFAJHF  Conference 

The  West  Coast  VHF/UHF  confer- 


Figure  J,  Timed  FET  switching  circuit 

ence  will  be  held  in  Ventura,  Califor- 
nia, on  the  weekend  of  May  12 
through  14th,  at  the  Ventura  Holiday 
Inn,  450  East  Harbor  Boulevard. 
Planned  events  include  technical  talks 
and  vendor  exhibits,  and  a  Saturday 
banquet  and  Sunday  breakfast,  both 
with  guest  speakers.  On  Sunday,  an- 
tenna range  capabilities  with  pattern 
plots  will  be  calculated.  A  color  plotter 
will  make  plots,  labeling  each  with 
antenna  description  and  3  dB 
beamwidth.  Coverage  will  include  2 
meters  through  10  GHzf  The  test 
range,  300  feet  long,  will  be  located 
on  top  of  the  parking  garage  next  to 
the  hotel. 

The  noise  figure  measurements,  a 
very  popular  test  session,  will  also 
have  plotting  of  your  VHF  and  UHF 
converters  and  preamps.  This  is  a  tra- 
dition deep-rooted  in  the  many  confer- 
ences that  have  been  held  over  the 
years.  Hewlett  Packard  will  provide 
the  latest  noise  figure  meter,  which 
will  be  integrated  with  a  computer  and 
a  graphics  printer.  For  anyone  who  in- 
tends to  bring  preamps,  standard  con- 


nectors are  a  necessity.  They  should 
be  female  SMAr  N,  BNC  or  UHF  to  al- 
low measurements  to  be  made. 
Please  provide  clearly  marked  power 
terminals  that  can  be  test-clipped  for 
the  test  measurement,  I  would  add, 
mark  the  power  pins  clearly,  least  you 
have  a  90  dB  attenuator. 

Registration  for  the  conference  is 
$15,  due  by  May  7,  for  pre-registration 
awards.  For  information,  contact  the 
Venture  County  Amateur  Radio  Club, 
VCARC  PO  Box  2103,  Oxnard  CA 
93033,  or  Steve  Noll  WA6EJO  at 
(805)  647-4294.  For  exhibit  space, 

call  (BOS)  264-1978. 

As  Is  normal  practice,  the  ARRL 
wilt  publish  the  proceedings  for  the 
VHF/UHF  conference  and  will  make 
them  available  at  the  conference  for 
$10.  After  the  conference  they  will  be 
available  from  the  ARRL  directly  for 
$10  plus  appropriate  shipping. 

Well,  that's  it  for  this  month.  As  al- 
ways, I  will  be  glad  to  answer  any 
questions  related  to  VHF  and  UHF. 
For  a  prompt  response  please  send 
an  SASE.  73  Chuck  WB6IGR 
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Figure  4.  Fuit  switching  schematic  diagram. 
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Handi- 

Counter^ 

3000 

The  world's 
finest  hand  held 
multifunction 
counter  - 
incorporates 
many  unique 
functions  usually 
found  only  in 
very  expensive 
bench  models. 
Designed  for  virtually  every  measurement 
application  from  near  DC  through  Micro- 
wave including  measuring  RF  transmission 
frequencies  at  the  maximum  possible 
distance.  The  3000  is  also  the  world's  first 
HandiCounter®  with  Period,  Time 
Interval  and  Ratio  measurement 
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R10  FM 

Communications 

Interceptor1 

ALL  NEW 
TECHNOLOGY!! 

The  Interceptor 
follows  &  locks  on 
even  when  frequency 
and  intercepts 
Two-Way 
Transmissions  without 
gaps  in  coverage.  It 
does  not  nave  to 
tune  through  RF 
Spectrum  to 
capture 
signals. 
FCC 

Classified  as 
Communication  Test  Instrument  - 
Increase  your  RF  Security!!  *359. 
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R20AM 
Interceptor11 

NEW!  The  R20  is  both  a 
sensitive  RF  signal 
strength  meter  (for  ALL 
RF  signals)  and  a  near 
field  AM  receiver.  The  10 
segment  LED  bargraph 
responds  with  nominal 
3dB  increments  to  RF 
signal  level  received 
through  the  built 
in  antenna. 

s119. 


HandiCounter* 
Model  2810 

Our  full  range 
counter  with 
bargraph  10Hz  to 
3GHz.  Ultra-high 
sensitivity,  4  fast 
gate  times, 
outstanding 
quality-low, 
low  price.        199- 


APS104   f§ 

Our  Active 
Preselector  allows 
you  to  pick-up 
transmissions  or 
frequencies  at  10 
times  the 
distance.  Use 
with  our 
HandiCounter*1 
or 

R-10  Interceptor™ 
10MHz -1  GHz 
Tunable  over  5 
octaves 

s995. 


Tone  Counter 

,  Jllgnjp- 

Model  TC200 

IE^Smh 

NEW!  Ideal  com- 

Mpgaai 

panion  for  use  with 
theRIOFM 

l$-: 

Communications 

■      .        <ff 

Interceptor"1  to 
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measure  sub  audible 

'    '      ^B^^^™r!^^H 

signalling  tones  off 
the  air.  The  TC200 

> '^Ssisfl 
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can  also  be  used  with 

scanners  and 

Bench/Portable  Multifunction 
Counter  Mode!  8030 

10Hz  -  3GHz  extremely  High  Sensitivity, 
High  Resolution  and  Accuracy/  includes  a 
Bargraph,  ±  1PPM  TCX0,  Two  Inputs, 
Adjustable  Trigger  Level,  Trigger 
Variable  and  Hold  Button  s579. 

Optional  ±  .1 TXCO:  $135. 


Handi  Counter1 
Model  2300 

The  Original  Pocket 
Sized  Counter, 
IMHz  to  14GHz  - 
8  digit  LED. 
Maximized 
Sensitivity,  ±  Ippm 
TCXO.  Includes 
Hold  Switch,  NiCads 
and  Charger/  L 
Adapter! 
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ACCESSORIES 


Vinyl  Carry  Case 

CC12  -  Padded  Black  Vinyl  carrying  case  for 

2300  size  LED  Counters,. , S  12 

CC30  -  Padded  Black  Vinyl  carrying  case  for 
3000  size  LCD  counters . $  15 

Antennas 

TA100S  Telescoping  Whip  Antenna $  12 

Antenna  Packs: 

Ant-Pak  1  (includes  RD27,  RD800, 

J.  ir\i UUJ     -  iJfl\  t  4?  1  J.jp    iinifn-Mi""»" ■■■■■  ■-P     UJ 

Ant-Pak  2  (includes  five  assorted  rubber 
ducks,  271000MHz  -  Save  $32.) $99 

Probes 

P30  -  Counter /Oscilloscope  probe  -  for  direct 
coupling  to  signal  sources  or  circuit  test 
points.  lx/lOx,  switchable $35 

P101-  Low-Pass  probe  attenuates  RF  noise 
from  Audio  frequencies.  Has  two  stage  low 
pass  filter $20 


communications  receiver  to 
monitor  sub  audible  tones. 
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SS    1-800-327-5912 

305-771-2050  •  FAX  305-771-2052 

5821  NE  14th  Ave,  Ft.  Lauderdale,  FL  33334 

5%  Ship/Handling  (Max  $10)  US.  &  Canada. 
15%  outside  continental  U.S. 
Visa,  Master  Card,  C.O.D.,  Cash  or  Money 
Order  only. 
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Michael  J.  Geier  KBWM 
c/o  73  Magazine 

70  Route  202  North 
Peterborough  NH  03458 

Fixing  Walkfes 

Probably  the  most  common  piece 
of  ham  equipment  today  is  the  2  me- 
ter HT  Especially  since  the  advent  of 
the  no -code  Technician  license,  the 
popularity  of  wa ikies  has  increased,  I 
haven't  met  very  many  hams  who 
don't  own  waikles.  So,  it  seems  rea- 
sonable that  some  of  those  radios 
are  going  to  have  problems.  Let's 
look  at  the  kinds  of  problems  which 
tend  to  occur  and  at  what  we  can  do 
about  them. 

What  a  Cad 

Nickel-cad,  that  is.  If  youVe  owned 
your  walkie  for  more  than  a  year  or 
two,  chances  are  you  either  have  had 
or  soon  will  have  trouble  with  the  bat- 
tery pack.  No  matter  what  the  indus- 
try says,  those  darned  NiCd  batteries 
just  donl  last  very  long.  By  nowf  ev- 
erybody knows  Ihat  you  should  run 
the  battery  all  the  way  down  before 
you  charge  it  up  again.  But,  even  if 
you  do  thai,  a  year  or  two  is  about  all 
you  can  ask  for.  I  have  met  hams 
who  had  properly  working  packs 
more  than  three  years  old,  but  not 
very  many.  My  own  experience  has 
been  pretty  dismal,  despite  the  fact 
that  I  follow  all  the  rules.  Is  it  possible 
to  actually  fix  a  bad  battery  pack? 


The  Tech  Answer  Man 


Well  sometimes-  in  fact.  I  just 
fixed  one  in  my  cordless  drill  a  few 
weeks  ago,  and  it's  still  going  strong, 
I've  described  before  how  to  zap  a 
NiCd  cell,  but  111  give  a  brief  repeat 
here  for  those  who  missed  it. 

There  are  two  fixes  which  have 
worked  for  me.  For  shorted  cells, 
take  a  DC  power  supply  and  charge 
up  an  electrolytic  capacitor  The  cap 
should  be  several  thousand  micro- 
farads or  more;  a  1 00- microfarad  cap 
just  won't  do  it  Charge  it  to  15  volts 
or  so,  being  careful  to  ensure  that  the 
cap  is  rated  for  more  than  that.  Don't 
forget  to  watch  the  polarity.  Now, 
again  watching  the  polarity,  connect  it 
across  the  shorted  cell,  +  to  +  and  - 
to  -.  Don't  use  clip  leads,  because 
their  resistance  can  timit  the  current 
flow.  Just  touch  the  cap's  leads  to 
those  of  the  cell.  You  should  get  a 
nice  little  spark.  Disconnect  the  cap 
and  measure  the  cell's  voltage,  If  you 
get  anything  much  above  zero, 
you've  done  it;  the  cell  should  now 
charge  properly.  If  the  ceil  is  still 
shorted,  try  again.  It  took  me  10  tries 
to  fix  that  drills  celi. 

For  ceils  which  aren't  shorted  but 
just  won't  hold  a  charge,  I've  found 
that  a  few  seconds  of  high-current 
charging  can  sometimes  do  wonders , 
8y  high  current,  I'm  talking  about  a 
couple  of  amps,  not  20!  A  current* 
limited  DC  supply  works  fine.  This  fix 
Jsn't  as  dramatic  as  the  other  one, 
but  It  might  save  your  ailing  pack. 


Neither  of  these  fixes  can  be  done 
without  getting  access  to  the  termi- 
nals of  the  bad  cell;  you  cant  do  this 
stuff  through  the  other  cells  in  a  pack. 

After  you've  fixed  a  bad  celt,  you 
must  balance  all  the  other  cells  be- 
fore you  try  to  recharge  the  pack,  tf 
you  don't,  the  bad  cell  most  likety  will 
fail  again  very  soon.  To  balance  the 
pack,  charge  the  bad  cell  to,  say,  1 
volt,  Then,  discharge  all  the  other 
ones  through  a  flashlight  bulb,  one 
ceil  at  a  time,  until  they  all  read  1 
volt.  Reassemble  the  pack  and 
charge  it  normally,  and  it  should  work 
fine  if  the  cells  are  not  too  far  gone. 

By  the  way,  most  NiCd  packs  have 
built-in  thermal  fuses  that  are  de- 
signed to  prevent  fires  in  packs  which 
Inadvertently  get  shorted  at  their  ter- 
minals, perhaps  by  keys  or  coins  in  a 
pocket.  If  the  pack  has  in  fact  died 
Immediately  after  experiencing  such 
a  short,  a  new  thermal  fuse  may  be 
all  you  need.  I  don't  know  where  you 
can  buy  new  ones,  but  perhaps  one 
of  you  does,  if  so,  p tease  tetl  me  and 
I'll  pass  it  along.  But  please  don't 
even  consider  simply  shorting  across 
the  fuse  and  putting  the  pack  back  in 
service.  Even  small  NiCd  packs  can 
deUver  enough  current  into  a  short  to 
cause  serious  injury.  That's  why  man- 
ufacturers always  warn  you  not  to  put 
NiCd  cells  into  holders  meant  for  al- 
kali nes;  the  holders  have  no  fuses, 
because  alkalines  dont present  near* 
ly  as  much  risk. 

Insert  Here 

Sometimes,  NiCd  cells  simply  are 
beyond  redemption.  And  new  packs 
from  the  manufacturers  are  awfully 
expensive.  Besides,  my  experience 
has  been  that  most  manufacturers 


use  exceptionally  poor  cells.  When  a 
battery  pack  goes  bad  six  months  af- 
ter you  buy  the  rig,  you  sure  don't 
want  to  shell  out  for  another  one  just 
like  rtE  Luckily,  several  aftermarket 
companies  advertise  inserts  for 
walkie  packs.  These  are  p  re-connect- 
ed cells  which  fit  into  your  original 
plastic  shell,  t  tried  one  in  the  FNB-17 
pack  for  my  Yaesu  FT-411  and  it 
worked  great!  If  you  can  crack  the 
ohginal  pack  open  carefully  enough 
thai  it  can  be  snapped  or  glued  back 
together,  you  wou*d  do  well  to  try  an 
insert.  Often,  soldering  is  required 
but,  hey,  we're  hams,  right?  By  the 
way,  the  one  brand  of  ceils  rve  had 
good  results  with  has  been  Sanyo. 
I've  seen,  and  in  fact  own,  Sanyo 
cells  that  are  five  yeare  old  and  have 
been  abused,  yet  stilt  work  fine.  I 
have  no  idea  why  theirs  are  so  much 
better,  but  I  strongly  recommend  you 
buy  an  insert  made  with  them.  You1 1 1 
wind  up  with  a  better  pack,  at  about 
1/2  to  1/3  the  price  of  a  new,  original- 
equipment  pack. 

Where's  the  Magnifying  Glass? 

OK,  your  walkie  is  getting  power 
but  it  still  doesn't  work  right.  Walkies 
are  basically  no  different  than  other 
radios,  but  they  do  have  some 
unique  characteristics  which  make 
them  a  bit  harder  to  work  on.  The 
most  obvious  one  is  that  they  are 
getting  awfully  smaft  these  days, 
Back  when  the  ICOM  IC-2AT  and 
Yaesu  FT-208B  were  all  the  rage, 
you  still  could  fit  your  fingers  into  the 
case.  Nowadays,  things  have  gotten 
to  the  point  where  surface-mounted 
components  and  ribbon  cables  domi- 
nate. How  do  you  fix  something  like 
that? 
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Have  your  own  repeater  or  link  system! 
Ljsy  repealer  setup  wuhnui  moJifk-alion  to  ynur  radii?  pc jr,  Mmpty 
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GET  THE  PICTURE 
ATV/SSTV 

NTSC  /  PAL  Interfaces  for  PC's 


Us&  your  PC  and  video  camera  for  high  quality  images 

*  CHROMA  Gold  Super  VGA  with  33,766  colors  and 

NTSC  t  S-Video  output  for  Just  $369 

*  VIP  640  NTSC  /  PAL  video  dJgiUzers  with  640x480 

resolution  and  up  to  16  million  colors  from  $129 

*  One  year  warranty  ■  30  day  money  back 

*  As  seen  fn  August  issue  cl  73 

Ventek  Corporation 

(818)991-3868     FAX  (818)  991-4097 
31336  Vki  CoHnas,  Suite  102 
Westlake  Village.  CA  91362 
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VOX  CONTROLLER 

Repeater/Rmt  Base/Crass  Band 

using  your  radios  and  mic  connector 

No  internal  connections  to  radios 

8-16  V DC/over  arid  reversed  voltage  protection 

three  minute  iime-ou!- timer 
Will  work  witH  two  or  three  wire  Audio/ITT  circuits 

BC  -  I  for  single  receiver  and  iransmitier* S34.&5 

BC  -  2  for  two  receivers  and  transmitters. 564.95 

The  BC  -  2  operates  as  two  separate  repeaters,  as 

linked  repeaters  or  repeater  /reroocc  base 

*  *  -    For  all  VOX  type  controllers     -  -  - 
ID/Paich/DTMF  controller  with  &  latched  outputs 

Send  5ASE  for  latest  product  brochures  and  prices 

Add  $4 M0  shipping  and  handling 

BOX  Products  (901)  968-5416 

P.O.  Box  57    Lexington,  TN  38351 
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Frankly,  if  the  problem  is  really 
tough  from  a  physical  standpoint,  it 
probably  isnt  worth  the  risk  to  the  ra- 
dio for  you  to  hack  at  iL  For  instance, 
some  modern  waEkies,  such  as  my 
FT-411t  use  Ifttle  "daughterboards" 
which  stand  up  on  a  motherboard. 
Unlike  the  similar  construction  used 
in  desktop  computers,  though,  these 
daughterboards  are  maybe  an  inch 
square,  and  they're  soldered  in.  if  a 
tiny  chip  or  transistor  goes  bad  on 
one  of  them,  just  getting  to  it  in  order 
to  measure  the  voltage  or  observe 
the  signal  can  be  a  major  chore. 
Even  worse,  some  circuits  may  be 
spread  out  between  what's  on  the 
daughterboard  and  some  parts  on 
the  back  side  of  the  m  other  board.  Do 
you  really  want  to  mess  with  this? 

Well,  maybe,  maybe  not.  If  the 
problem  is  not  obvious,  it  probably 
would  pay  to  send  it  in  for  repair. 
Luckily,  though,  most  problems  are 
not  due  to  component  failure.  Be- 
cause walkies  are  so  portable,  they 
experience  far  more  troubles  caused 
by  bad  connections,  broken  or  dirty 
jacks  and  switches,  corrosion  and 
similar  environmental  factors. 

Open  Wide 

Before  you  can  fix  it,  of  course, 
you  have  to  get  inside  the  rig!  Most  of 
today's  walkies  pop  apart  in  two 
halves P  with  just  a  few  screws  holding 
them  together.  Usual ly,  you  have  to 
remove  the  plate  which  holds  the  bat- 


tery contacts  on  the  bottom.  Then, 
remove  the  screws  on  the  back  and 
the  rig  should  snap  open.  Do  it  care- 
fully, though,  because  the  two  halves 
probably  are  joined  by  a  ribbon  ca- 
ble, and  you  don't  want  to  damage 
that,  believe  me.  If  there  is  a  ribbon 
cable,  it  should  have  a  removable 
connector  on  at  least  one  side.  Gen- 
erally, these  covers  snap  up  and 
down.  If  you  need  to  pull  the  radio 
apart  farther  than  the  cable  will  allow, 
locate  the  connector.  Now,  gently  pry 
up  (up  being  toward  the  cable)  the 
cover,  one  side  at  a  time,  using  your 
fingernail.  The  cable  should  come  out 
easily.  (Before  you  remove  it,  take 
note  of  which  way  it  goes  in;  re- 
assembling it  backward  can  result  in 
disaster.)  If  it  stili  seems  hard,  don't 
pull!  Instead,  be  sure  you  have  disen- 
gaged the  cover  as  far  as  it  will  go. 
When  you  reassemble  it  later,  be 
sure  to  insert  the  cable  all  the  way 
before  snapping  the  cover  closed. 
I've  seen  many  cases  of  "failures" 
caused  by  improper  reassembly  of 
ribbon  cable  connectors.  And.  espe- 
cially when  the  cable  is  one  of  those 
plastic  things  with  the  printed -on  con- 
ductors, it  is  all  too  easy  to  rip  it  and 
ruin  it.  So,  iet  the  fixer  beware! 

Contact  L 

If  your  walkie  is  behaving  erratical- 
ly, and  especially  if  it's  cutting  In  and 
out,  check  the  battery  contacts.  Dirty, 
bent  or  worn  contacts  can  cause  a 


bewildering  array  of  symptoms.  If  the 
contacts  look  OK,  check  the  wiring  to 
the  DC  power  jack,  if  there  is  one.  If 
the  jack  is  soldered  directly  to  the 
board,  look  at  the  solder  joints.  Very 
often,  the  stress  of  plugging  In  and 
unplugging  the  DC  plug  will  cause 
those  joints  to  crack.  If  you're  not 
sure,  resolder  them  for  good  mea- 
sure.  Also,  check  that  the  PC  board 
foils  are  not  themselves  broken.  Just 
wiggle  the  jack  a  little  while  looking  at 
the  foils  and  it  should  be  obvious  if 
there's  a  problem.  Now  and  then,  the 
DC  jack  itself  can  go  bad,  especially 
if  the  radio  is  old.  If  you  don't  plug  DC 
directly  into  the  walkie,  though,  it  is 
unlikely  that  you  will  have  any  of 
these  problems. 

Walkies  usually  have  fuses  be- 
tween the  DC  input  and  the  rest  of 
the  rig.  These  sometimes  look  like 
tiny  glass  resistors,  while  other  times 
they  look  exactly  like  regular  resis- 
tors. What  they  don't  look  like,  of 
course,  are  fuses!  With  the  power 
and  battery  disconnected,  a  sim- 
ple ohmmeter  check  will  teil  you  if 
there's  any  connection  from  one  side 
to  the  other.  I've  seen  these  tiny  fus- 
es blow  with  no  provocation.  As  with 
the  battery  packs,  it's  important  that 
you  replace  the  fuse,  rather  than  just 
jumpering  across  it 

Well,  we've  just  scratched  the 
surface  of  walkie  repair,  so  let's  con- 
tinue next  time.  Now,  let's  look  at  a 
letter: 


Dear  Kaboom, 

I  have  a  KDK  model  2033  mobile 
rig  and  it  won't  transmit  or  receive.  I 
think  the  problem  is  in  the  final. 
Where  can  I  get  one  of  these  transis- 
tors? I've  enclosed  a  drawing  of  it 
and  the  ohmmeter  readings  between 
its  pins  and  case.  I've  looked  in  every 
catalog  I  have  and  can't  locate  the 
part. 

Signed, 
Finally  Quit 

Dear  Finally, 

First  of  all.  that  is  not  a  transistor! 
It  is  a  final  amplifier  module  which 
contains  the  final  transistor  and  a 
whole  lot  of  other  things.  The  Toshiba 
S-AV7  is  used  in  various  rigs,  and 
you  should  be  able  to  get  one  from 
KDK  or  another  manufacturer.  But  I 
don't  think  you  need  one!  If  it  were 
shorted,  it  should  blow  the  fuse  in  the 
radio's  DC  line  when  you  pressed 
transmit,  and  perhaps  even  in  re- 
ceive, depending  on  the  radio's  de- 
sign. If  it  were  open,  it  would  kill  the 
transmitter's  output,  but  it  shouldn't 
affect  receive  at  all!  Because  the  ra- 
dio won't  TX  or  RX,  I'd  look  else- 
where. Lots  of  other  things  could  be 
causing  this  general  failure,  which  is 
lucky  for  you  because  those  modules 
ain't  cheap.  See  if  you  can  figure  out 
why  the  rig  won't  receive.  Chances 
are  that  when  you  fix  that,  it'll  trans- 
mit too.  Good  luck! 

73,  and  see  you  all  next  month. 


polpflll 
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Bibles  &  Religion   New* Old  Testament.  +  lots  of  progs!  -  $19 
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Shareware  Overload E  ■  ^ODmrj,  zipped r  recerrt  releases ?  -  $19 
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Complete  Works  of  Shakespeare  ■  unabridged  -  $29 
Wljiduwbeflki  pnstal  manual,  WsnDOS  ^ef  gunJe,  preved.-$9 
Wnyzata  World  Fac  t  booh  &  Navigator  91  just  released!1  $29 
Sherlock  Holmes  on  Disc   All  stories  -  medical  casebooks  $29 
Capstone  Games:  Bi  I  &  Ted's  ExoeUenj  Adven.,  Trump  Castle  $29 
So  Much  Shareware  vol  1-  4420  archived  files!  500  mb+  $29 
Conan  The  Cimmerian;  exciting  action,  supernatural  adven,  $39 
Spirit  of  Excallbur   Fantasy cornaat  interactive  adventure-  $39 
Windows  Master   Tons  of  Windows-based  programs  -  $39 
USA  National  Paries  -  An  exciting  multimedia  tour!  $69 
Guinness  Multimedia  Disc  of  Records-  MFC  $59 
ProPhone  Entry  Level  "92  U.S.  yellow/white  pages  3iJiscs  $77 
ProPhone  '93  USA  yellow/white  pages  T-disc  set  S222 
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Enter  the  exciting 
world  of  packet  ra- 
dio today  with  How 
To  Get  Started  In 
Packet  Radio.  Dave 
Ingram,  K4TWJ, 
wrote  this  begin- 
ner's guide  to 
packet  radio  in  an 


easy-to-understand  manner.  It  starts  with 
a  non-technical  description  of  packet  ra- 
dio, followed  by  chapters  that  include 
getting  started,  setting  up  your  station, 
networks,  BBSs,  portable  and  high-fre- 
quency operation  and  even  a  Packet  Ra- 
dio Equipment  Survey.  There's  also  an 
appendix  that  includes  circuits  for  inter- 
facing equipment  Join  the  most  excit- 
ing and  rapidly  growing  area  of  ham 
radio  today!  Order  your  copy  of  How  To 
Get  Started  In  Packet  Radio  book  for 
only  $9.95!  (plus  $2,00  S&H). 


NARA 


NATIONAL  AMATEUR  RADIO  ASSOCIATION 


ToisASf  u : 


P.O.  Box  598,  Remond,  WA  98073 

Orders  Only  1 -800-GOT-2-H AM 

Inquiries  (206)  869-8052 
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FREE  1993 


iAVE  MONEY-  HIGH  QUALITY, 
FAST  DELIVERY 
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Marine  VHF  *  Scanners  ■  Amateur  Bands 

■  Microprocessor 

CALL  TOLL  FREE:  1*80(kJAN-XTAL 


P.O.  BOX  0601?  *  Fort  Myers,  Florida  33906 

(813)936-2397     ^g 
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Rtty  loop 


Number  21  on  your  Feedback  card 


Amateur  Radio  Teletype 


Mart:  i  Leavey,  M.D.  WA3AJR 
6  Jenny  Lane 
Baltimore  MD  21208 

Commodore  Interface 

A  few  months  ago,  I  detailed  one 
ham's  odyssey  of  trying  to  find  a 
usabEe  interface  for  an  old  Com- 
modore computer.  I  received  anoth- 
er response,  this  on©  from  G.  H 
Doherty  VE3BYR  of  BarrieP  Ontario, 

He  tells  me  that  Comtech 
Research,  of  Custar,  Ohio,  has  an 
excellent  RTTY  program  for  PC 
compatibles,  which  is  easy  to  use 
and  can  be  configured  to  work  with 
the  CP-1  interface  with  a  minimum 
of  trouble.  A  serial  interlace  is  re- 
quired to  use  the  interface.  If  there 
is  not  one  on  the  unit  already,  he 
passes  along  this  tip  for  adding  one, 
with  a  bare  minimum  of  parts:  Plug 
a  75154  chip  into  a  socket  wired 
to  a  16-pin  header,  according  to  the 
wiring  diagram  in  Figure  1.  The 
header  is  then  plugged  into  the  orig- 
inal U-1 3  socket  in  the  CP-1 . 

He  says  that  the  CP-1  has  excel- 
lent filters,  and  that  he  has  used  it 


with  a  Kenwood  TS-S30  on  RTTY 
with  no  problems.  On  his  ICOM  765, 
the  gain  to  the  MIC  input  is  a  tittle 
low  and,  according  to  him,  AEA  sug- 
gests that  R116  could  be  reduced  to 
a  lower  value,  but  no  lower  than  560 
ohms.  Presumably,  this  is  to  in- 
crease output. 

The  RTTY-PC  Program 

The  RTTY  program  referred  to  is 
RTTY-PC.  Version  1.07,  from 
Comtech  Research.  According  to 
the  literature  I  have  here,  rt  will  send 
or  receive  Baudot  at  60, 66.  75,  and 
100  wpm;  or  ASCII  at  most  standard 
speeds  from  110  baud  to  9600 
baud.  The  initial  display  is  of  re- 
ceived data.  A  control  menu  is  en- 
tered from  that  screen. 

The  display  itself  is  a  split-screen 
affair,  with  transmit  and  receive  data 
displayed  separately.  Mode,  speed, 
date,  time,  and  other  data  are  dis- 
played as  well.  Twelve  1K  buffers 
are  available,  accessed  through  the 
F1  through  F12  keys.  Even  if  your 
computer  does  not  support  all  12 
function  keys,  they  say  that  they 


have  software  that  will  allow  you  to 
use  all  12  buffers, 

The  computer  can  initiate  trans- 
mit/receive  switching,  store  received 
material  to  disk,  and  do  just  about 
anything  etee  you  might  think  is  im- 
portant for  a  RTTY  program  to  do. 
AH  in  all,  this  sounds  like  a  full-func- 
tioned program. 

Price?  According  to  this  sheet, 
$29.95  for  the  program,  $S  for  a 
printed  copy  of  the  manual  which  is 
on  the  disk,  and  $5  extra  if  you  want 
the  program  on  a  3.5",  1 ,44  Mb  disk, 
Shipping  and  handling  adds  another 
$3  for  North  American  deliveries, 
$5,25  elsewhere. 

If  you're  Interested,  drop  them  a 
line  at  5220  Milton  Road,  Custar  OH 
43511,  and  ask  for  the  latest  pricing 
and  availability.  As  always,  feel  free 
to  drop  the  name  "RTTY  Loop"  3n 
your  letter. 

Another  Model  28 

Web  Williams  KD4CQK,  of  Myrtle 
Beach,  South  Carolina,  says  that 
Ralph  Brown  is  not  the  only  one  try- 
ing to  get  a  Model  28  up  and  run- 
ning— he  has  one  also.  He  says  that 
his  machine  has  a  keyboard,  reperf, 
printer,  and  tape  reader.  To  clarify 
terminology,  that  would  be  a  Model 
28  ASR,  standing  for  Automatic 
Send  Receive.  The  "KSFT  machine 
is  Keyboard  Send  Receive,  and 
lacks  the  tape  equipment, 


Hopefully,  the  material  published 
last  month  was  of  some  use  to  Web+ 
He  adds  that  it  appears  as  though 
old  terminal  units  have  disappeared 
from  the  market.  He  has  been  try- 
ing, without  success,  to  find  one. 
With  a  PC  compatible  and  MFJ- 
1278  in  the  shack,  he  can  operate 
on  RTTY,  so  it's  not  the  mode  he 
lacks,  it's  the  method! 

If  someone  in  his  area  has  a 
TU  to  spare  (Web  is  especially  look- 
ing for  a  DovetronicsT  or  HAL  ST- 
6000  or  ST-5000),  I  am  sure  he 
would  appreciate  hearing  from  you. 
Information  may  be  sent  here  as 
well,  and  I  will  forward  it  down  Car- 
olina way*  Thanks  for  the  letter, 
Web. 

CompuServe  in  Hong  Kong 

I  appreciated  the  message  on 
CompuServe  from  Ron  Koyich 
VS6BD,  whose  interest  in  RTTY 
dates  back  to  the  1960s,  when  he 
even  went  mobile  with  a  Model  15. 
Now  THATTs  something  my  wife 
never  let  me  do!  In  those  days, 
Ron  went  under  the  call  of  VE6AJX. 
Hmmm,  another  AJ!  That  gets 
you  an  honorary  membership  fn 
the  club. 

He  adds  that  a  CompuServe 
node  is  now  active  in  Hong  Kong,  It 
will  be  awhile  before  they  will  be 
able  to  packet/AMTOR  to  us  from 
there.  There's  a  Hong  Kong  packet 


ALUMINUM 
TOWERS 


•  Seif  supporting  towers  up  to  144  ft.  at  80  mph  winds 

•  Lasts  practically  forever  -  weather  resistant 

•  Tapered  models  &  telescoping  "crank  up" 

•  Fold-over  kits 

•  Easy  to  assemble  and  install. 

"Call  Today  for  a  Free  Catalog!" 

HEIGHTS  TOWER  SYSTEMS 

9505  Groh  Road  Bdg.  70E 
Grosse  lie,  Ml  48138 

1-800-745-1780 


Pioneers  in  aluminum  tower 
manufacturing  since  1959 


Now  you  can 

do  something 


about 

the  weather 


ur  new  Home  Weather  Sta- 
tion helps  you  plan  your  day, 
safeguard  your  family  and  prop- 
erty by  alerting  you  to  local  weather 
conditions  that  often  vary  from  distant  forecasts. 
Alerts  you  when  wind  chill  threatens  frost- 
bite. Tells  you  to  secure  outside  belongings 
against  unexpected  gusts,  protect  plants  against 
dangerous  heat,  or  cold,  and  much  more.  De- 
signed to  far  outlast  all  others,  the  ULT1METER I J 
gives  you  over  20  most-wanted  features  including: 

*  Wind  Speed 
and  Direction 

•  Temperature 

•  Chill  factor 

*  Alarms  * 
Highs  /  lows  / 
times /dates  + 
Metric  /  En- 

Afltua]  ato;  &W"  k  HV  gfish    *    Quick- 

Mount  (no  tools)  masthead  mounting  ■  Fast,  easy 
"Point  &  Plug*1  direction  calibration  (pat,  pending)  * 
40  ft.  cord  *  Optional  self  emptying  rain  gauge  *  30- 
day  money  back  guarantee  *  One-year  warranty 

Home  Weather  Station ..„..©nly  $179 

As  above,  without  wind  direction  sensor.......  $14& 

Del,  in  US,  arid  $8.25  •shipping  &  insurance.  NJ  rea.  add  $%  tax. 
VISA/MC  phone  orders:  SOMISA-PEUf  (872-7^). 
Or  send  check,  m.o,  at  credit  card  no.  and  exp.  date  to: 

FEET  BROS,  COMPANY  eowowwoodtaiHd, 

-  W.  AJlenhiirat  NJ  07711 

Free  Broc  hu  re        Our  1  ?th  Year         <s i aea  r*it  g™,  od. 
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repealer  going  online  sometime 
this  year,  10  be  installed  and  ope  far- 
ed by  ELARCS  (English  Language 
Amateur  Radio  Communications 
Society). 

Sounds  great.  Ron.  Keep  us 
posted  of  the  progress.  I  am  sure 
that  those  of  us  in  more  mundane 
locales  can  only  dream  of  some  of 
trie  stuff  you  must  see  over  there. 
Thanks  for  the  note. 

DSP-12  for  Contesting 

Another  piece  of  Email  was  re- 
ceived from  Doug  Stracener 
KA5YSYt  in  Baton  Rouge, 
Louisiana.  Doug  relates  his  experi- 
ences in  the  RTTY  DX  Worldwide 
contest,  in  which  he  used  the  DSP- 
12  processor, 

Doug  writes,  "On  Friday  evening 
at  00OOZ,  the  start  of  the  contest,  I 
had  fired  up  my  trusty  Kenwood 
TS830  on  15  meters  and  started 
contesting  with  great  vigor.  Enter  Mr. 
Murphy;  At  001 OZ  the  830  went  on 
strike  and  refused  to  transmit  on  15 
meters!  This  is  not  good  when  one 
is  working  single  band,  single  op! 
The  real  problem  was  that  the  830 
has  a  set  of  International  Radio 
crystal  filters  thai  are  extremely  se- 
lective on  RTTY  and  make  contest- 
ing possible, 

"Enter  the  ICOM  735,  which  is  my 
mobile  radio  It  has  no  special  filter- 
ing other  than  the  standard  SSB. 


The  selectivity  for 
RTTY  contests  is 
at  best  poor,  so  I 
was  wondering 
what  kind  of  score 
would  be  possible, 
due  to  all  the  QRM 
and  my  inability  to 
resolve  the  sig- 
nals. 

"I  recently  pur- 
chased one  of  the 
NJR-10  DSP  filters 
built  by  JPS  Com- 
munications of 
Raleigh,  North 
Carolina,  for  the 
purpose  of  killing 
the  white  noise 
present  on  the 
OSCAR-13  audio 
when  I  am  working 
satellites.  In  des- 
peration. I  quickly 
cabled  the  audio 
input  of  Ihe  DSP- 
12  to  the  ICOM 
and  placed  the  fitter  in  the  passband 
medium  and  1hen  narrow  modes. 
Oh.  what  a  difference  the  DSP- 12 
made!  rt  is  superior  in  all  respects  to 
the  crystal  filtering  of  the  Kenwood 
setup  and  allowed  me  to  operate 
irr  high  ORM  environments  of  the 
contest  without  any  difficulty.  When 
turning  off  the  DSP-12  by  placing 
it  in  the  bypass  mode,  the  KAM 
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Figure  1.  interface  wiring  for  the  CP-t 


TNC  I  was  using  was  unable  to 
decode  any  of  the  multiple  RTTY 
signals  within  the  receiver  audio 
passband. 

"Based  on  the  experience  I  had.  I 
can  highly  recommend  the  DSP-12 
1o  any  RTTY  cont ester  as  a  piece 
of  equipment  well  worth  the  price. 
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22  on  your  Feedback  card 


Computer  Control  For 
The  Ramsey  FTR-146 

Build  a  computer  interface  for  this  2  meter  transceiver  kit 


by  Richard  E.  Lucka  WD8BNR 


For  a  long  lime  I  have  wanted  to  use  my 
IBM-compatible  personal  computer  (PC) 
to  control  the  frequencies  of  a  2  meter 
transceiver.  I  have  two  Kenwood  rigs,  but  I 
just  don't  have  the  heart  to  tear  these  expen- 
sive rigs  apart  to  connect  them  to  the  com- 
puter. 

About  a  year  ago,  I  saw  an  ad  from  Ram- 
sey Electronics  featuring  their  FTR-146  2 
meter  synthesized  transceiver.  What  caught 
my  eye  was  thai  the  frequencies  could  be 
programmed  by  diodes,  I  i  mined lately  saw 
the  possibility  of  building  an  interface  to 
control  the  rig  with  my  computer,  so  I  or- 
dered a  k*t. 

After  building  the  radio  and  studying  the 
schematic,  I  came  up  with  a  programmable 
interface  that  allows  me  to  program  the  fre- 
quencies using  the  parallel  printer  port  from 
my  PC.  Additionally,  I  can  select  the  re- 
peater offsets  (simplex,  +600  and  -600)  and 
the  +5  kHz  channel  spacing.  I  can  also  "see" 
the  programmed  binary  inputs  to  the  rig  by 
looking  at  the  LEDs  mounted  on  the  inter- 
face front  panel.  Finally,  1  added  a  new  fea- 
ture to  the  rig  by  tapping  into  the  squelch 
output  pin  of  the  rig's  FM  detector  chip  chat 
lets  my  computer  detect  the  presence  of  a 
signal.  I  added  an  LED  that  lights  when  the 
rig  is  receiving  a  signal. 

In  this  article*  1  will  describe  the  interface 
circuit,  the  cable  connections,  and  a  BASIC 
program  that  selects  frequencies  and  per- 
forms scanning  operations  on  the  Ramsey  kit. 

The  Interface 

The  heart  of  the  rig's  tuning  capability  is 
the  MCI 45 106  digital  frequency  synthesizer 
chip*  The  kit's  manual  contains  an  excellent 
description  of  how  it  works  and  how  you 
can  program  selected  frequencies  using  a 
diode  matrix.  The  manual  also  hints  at  how 
you  can  use  DIP  switches  for  selecting  your 
own  synthesizer  inputs.  Beyond  that,  it's  up 
10  you  to  create  another  way  of  program- 
ming die  frequencies. 

The  5106  synthesizer  contains  nine  input 
pins.  Each  input  may  be  "on"  (+8  volts)  or 
off"  (0  volts).  The  combination  of  "on"  and 
off*  inputs  determines  the  frequency  you 
want.  The  inputs  coincide  with  digital  num- 
bers, starting  with  I  and  ending  with  256.  In 
other  words,  the  pins  are  labeled  I*  2,  4,  8, 
16,  32,  64,  128,  and  256.  If  you  add  up  all 
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Photo  A.  Parts  placement  of  the  interface  on  a  Radio  Shack  276-147  board  inside  an  RS  270- 
274  cabinet.  The  LEDs  are  installed  on  another  RS  276*147  (cut  in  half)  and  mounted  inside 
the  front  panel.  The  circuit  on  the  right  side  of  the  hoard  is  a  packet  modem  interface,  de- 
scribed in  "Poor  Man's  Packet,"  73  Amateur  Radio  Today,  August  1991. 


the  numbers,  you  get  511  frequency  possi- 
bilities. 

There  are  a  total  of  400  channels  in  the  2 
meter  band,  all  spaced  10  kHz  apart.  The 
synthesizer  can  tune  an  additional  1 1 1  chan- 
nels (51 1  -  400  =  111),  If  all  the  input  pins 
are  low,  the  synthesizer  generates  the  lowest 
frequency,  which  is  143,00  MHz.  If  all  the 
input  pins  are  high  (+8  volts),  the  synthesiz- 
er generates  the  highest  frequency,  which  is 
148.11  MHz.  Consequently,  the  combination 
of  the  inputs  produces  frequencies  within  the 
143,00  and  148.11  MHz  range. 

Figure  I  shows  the  schematic  of  the  inter- 
face. The  circuit  uses  all  eight  data  output 
lines  from  the  PC  parallel  port  to  program 
two  74LS373  D-type  latches  (U3  and  U4) 
through  two  4050  hex  non-inverting  buffers 
(Ul  andU2). 

The  latches  are  the  focal  point  of  the  in- 
terface. You  program  the  latches  to  feed  pro- 
gramming data  into  the  transceiver.  When 
the  enable  input  (pin  1 1  of  U3  or  U4)  is  low, 


data  is  loaded  from  the  input  pins.  When  the 
enable  input  is  high,  the  data  is  "held"  at  the 
output.  The  latch  is  a  perfect  device  for  hold- 
ing programming  data  and  driving  devices 
such  as  the  synthesizer. 

The  STROBE  output  line  from  the  printer 
port  selects  latch  U3  and  the  INIT  line  se- 
lects latch  U4.  Only  one  74LS373  latch  can 
be  programmed  at  a  time.  This  arrangement 
allows  you  to  latch  16  bits  rather  than  eight 
bits.  Remember,  there  are  nine  inputs  to  the 
synthesizer,  and  additional  inputs  for  the 
simplex,  +600  and  -600  repeater  offsets,  plus 
the  +5  kHz  channel  spacing  input.  That 
comes  to  a  total  of  13  inputs  with  three 
spares.  I  am  using  the  spares  to  drive  three 
LEDs  for  displaying  status  information  for 
packet  radio  purposes. 

There  is  an  LED  connected  to  each  of  the 
latch  outputs.  They  let  you  see  how  your  PC 
is  programming  your  rig.  You'll  find  them  to 
be  tremendous  debugging  aids  if  you  want  to 
write  your  own  software  for  your  rig- 
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Figure  I.  Schematic  diagram  of  the  FTR-I46  transceiver-to-PC  interface. 
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Port  addr*»»:   First  parallel  pert  1LFT1)   =  37SH 

Second  parallel  pert  (LPT2)  a  ET6H 
MI>A  Hlth  parallel  port       =  3BCB 
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Structure  of    the  parallel  port 


Lster: 


Port  address    First  parallel  port  (LFTll   -  37 AH 

Second  parallel  port  (LPT2)  =  21 AH 
HDA  wltb  parallel  port      - 


Figure  2.  Power  supply,  voltage  shunting  capacitors  arid  ordered  gate 
connections  for  Uf  through  US. 
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Figure  J.  PC  parallel  port  layout. 


Thus  fan  we  have  dealt  with  TTL  voltage 
levels  (up  to  5  volts)  for  the  latches  and  the 
non-inverting  buffers.  The  voltages  coming 
out  of  the  PC's  parallel  printer  port  pins  are 
at  TTL  levels  and  are  enough  to  drive  the  in- 
put buffers  Ul  and  U2.  Additionally,  the 
voltages  coming  out  of  the  latches,  being 
slightly  loaded  down  by  the  LEDs,  are  just 
hi  ah  enough  to  drive  other  TTL  devices,  but 
may  not  be  high  enough  to  drive  the  synthe- 
sizer in  i lie  rig  and  definitely  not  enough  to 
drive  the  repeater  offsets  and  +5  kHz  chan- 
nel spacing, 

I  solved  this  problem  by  adding  a  voltage 
amplifier  and  a  hex  inverting  buffer  for  each 
of  the  latch  outputs  (QI-Q13,  U6  through 
U8).  If  a  latch  output  is  low,  it  turns  off  a 
transistor,  which  causes  the  collector  voltage 
to  rise  to  the  8-voli  supply  voltage.  This 
makes  the  associated  hex  inverter  turn  off 
(low)  at  the  output,  and  therefore  turns  off 
an  input  to  the  synthesizer  chip  in  the  rig. 

If  a  latch  output  is  high,  it  saturates  the 
transistor,  causing  current  to  flow.  This 
drops  the  collector  voltage  below  the  operat- 
ing threshold  of  the  inverting  buffer  input, 
which  causes  its  output  to  go  high.  This 
turns  on  an  input  to  the  synthesizer 

The  above  scenario  is  also  the  same  for 
the  repeater  offsets  and  the  +5  kHz  channel 
spacing.  However,  1  used  three  inverter 
gates  (U8)  to  drive  the  +5  kHz  channel  spac- 
ing circuit.  One  gale  is  insufficient  to  source 
a  full  8  volts  for  this  input,  due  to  the  rig's 
circuit  loading. 

When  you  program  the  repealer  offsets, 
you  enable  an  oscillator  circuit  by  applying 
a  voltage  (high)  at  the  appropriate  latch  out- 
put. You  are  only  supposed  to  select  one.  Be 
very  careful  as  it  is  easy  to  enable  or  pro- 
gram two  or  three  oscillators  at  the  same 
time.  You  can  control  this  by  software  and 
verify  by  observing  the  LEDs. 

As  mentioned  in  the  introduction,  another 
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feature  of  the  interface  is  the  signal  detect 
input  to  the  BUSY  line  of  the  printer  port. 
The  3359  FM  detector  (U2,  pin  16)  in  the 
transceiver  has  a  squelch  output  pin  that 
connects  to  a  cutoff  transistor  (Q14  in  the 
rig)  for  the  audio  amplifier.  If  there  is  a  sig- 
nal in  the  receiver  portion,  a  voltage  at  the 
base  of  Q14  enables  the  audio  amplifier, 
thus  disabling  the  squelch.  I  connected  pin 
16  of  U2  (in  the  rig)  to  the  BUSY  input  line 
via  the  remaining  inverting  buffer  gates  (U8, 
pin  9  in  Figure  1)  to  reduce  the  voltage  to 
TTL  levels.  The  buffer  also  lights  an  LED 
(D18)  to  indicate  a  .signal  is  being  received. 

The  SELECT  input  in  your  printer  port  is 
tied  to  the  +5  volt  supply.  This  merely 
serves  as  a  signal  to  your  computer  indicat- 
ing whether  your  rig  is  turned  on,  making 
your  computer  a  Little  smarten 

The  SELECT  input  is  also  lied  to  pin  9  of 
U2.  I  made  this  connection  at  the  printer 
port  connector.  However,  you  may  elect  to 
wire  the  SELECT  or  +5  volts  directly  to  pin 
9  of  U2  (dotted  line  on  schematic  and  PC 
board).  This  voltage  enables  the  other  half  of 
AND  gates  U5  for  programming  the  latches. 

Figure  1  shows  the  Vcc  (power  supply 
voltage)  connection  to  U3  and  U4  shunted 
with  0.0 1  pF  capacitors.  Figure  2  shows  the 
Vcc  connection  to  all  the  IC  chips  in  the  in- 
terface. Note  carefully  that  U 1  through  U5 
are  connected  10  the  +5-volt  supply  and  U6 
through  U8  are  connected  to  the  +8*vo!t 
supply. 

Figure  2  also  shows  the  unused  gates  of 
U5  and  U6.  The  unused  inputs  to  U5  should 
be  lied  to  +5  volts  to  minimize  current  and 
to  prevent  oscillation,  while  the  unused  in- 
puts to  U6  should  be  tied  to  ground  to  mini- 
mize current. 

Construction 

I  planned  to  construct  the  circuit  so  that  it 
would  fit  in  a  Radio  Shack  270-274  metal 


cabinet  I  constructed  the  circuit  on  a  Radio 
Shack  276-147  pre-drillcd  board  and  used 
24-gauge  bell  wire  for  the  point-to-point 
wiring,  I  used  sockets  for  the  chips  so  I 
could  measure  voltages  later,  before  in- 
stalling the  chips. 

(Ed.  Note:  A  PC  hoard  is  available  for 
this  project  from  FAR  Circuits  {see  the  Parts 
List  for  order  information);  also  see  Figure 
4  for  the  foil  pattern  and  parts  placement \] 

There  was  more  than  enough  space  on  the 
board  to  mount  all  the  parts  of  the  circuit, 
except  for  the  LEDs  (I  wanted  them  to  be  on 
the  front  panel).  How  you  want  to  lay  them 
out  is  pretty  much  up  to  you  because  parts 
placement  is  not  critical.  I  carefully  laid  out 
the  chip  sockets  on  the  board,  making  sure 
that  there  would  be  room  for  all  the  resistors 
and  capacitors  and  point-to-point  wiring  {see 
Photo  A).  I  soldered  the  sockets  only  at  the 
opposite  pins,  just  enough  to  keep  them  in 
place.  This  allowed  mc  to  insert  the  wires 
and  leads  directly  into  the  socket  pins  and 
lightly  solder  them  in  place, 

I  carefully  laid  out  how  I  wanted  to  line 
up  the  LEDs,  with  the  programming  LEDs 
on  the  top  row  and  the  offset  and  status 
LEDs  on  the  bottom  row  (see  Photo  B)* 
Since  I  like  multiple  colors,  1  used  green 
LEDs  for  the  top  row  and  yellow  and  red 
for  the  bottom  row.  After  drawing  the  LED 
layout  and  using  it  as  a  template,  1  drilled 
the  holes  and  installed  the  LED  caps.  I 
also  drilled  the  holes  for  the  mounting  hard- 
ware. 

1  cut  another  276-147  pre-drilled  board  in 
half  for  use  as  an  LED  board,  The  half-size 
fits  nicely  inside  the  front  panel.  I  loosely 
installed  the  LEDs  on  the  LED  board  and 
mounted  the  board  on  the  front  panel.  I  used 
spacers  for  the  4-40  hardware  to  keep  the 
board  about  3/4"  away  from  the  inside  cabi- 
net surface.  Then,  1  manipulated  the  LEDs 
(loosely  hanging  between  the  board  and  the 
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Figure  4. 


inside  cabinet  surface)  by  grasping  the  LED 
leads  and  inserted  Lhe  bulb  parts  into  their 
respective  caps.  After  making  sure  that  the 
LEDs  were  firmly  seated  in  the  caps,  I  sol- 
dered the  leads  in  place.  This  made  it  easier 
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to  remove  the  board,  install  the  resistors,  and 
re- in stat  1  the  board.  I  used  ribbon  cables  to 
connect  the  LED  board  to  the  main  board. 

I  used  a  25-wire  flat  ribbon  cable  to  make 
the  actual  connections  from  the  transceiver 


to  the  interface  cable  (see  Photo  C).  As  a  re- 
sult, J  was  able  to  use  the  metal  case  and 
knob  set  for  the  rig  from  Ramsey  because 
the  ribbon  cable  fit  snugly  between  the  top 
and  the  rear  panel.  At  the  end  of  the  ribbon 
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Photo  B.  The  front  panel  of  the  FTR-146  interface.  The  PKT  LED  is 
connected  to  a  modem  interface  circuit  and  is  unrelated  to  this  arti- 
cle. The  switch  on  the  right  side  of  the  panel  is  set  at  "AUTO,fr  which 
allows  latch  (U4)  to  program  the  +5  kHz  channel  spacing.  The  other 
choices  manually  set  the  channel  spacing  to  "off*  or  "on" 


Photo  C.  Flat  ribbon  c 
the  25-pin  mate  D-SUB 


cable  is  a  mate  25~pin  D-SUB  connector  I 
happened  to  have  a  length  of  25-wire  cable, 
so  I  attached  a  female  D-SUB  connector  at 
one  end  and  attached  the  other  end  to  the  in- 
terface. 

Ramsey  had  the  experimenter  in  mind 
when  they  drilled  an  extra  set  of  holes  in  the 
circuit  board  for  programming  the  frequency 
synthesizer.  There  are  six  sets  of  holes  for 
building  a  diode  matrix  for  six  frequencies, 
and  each  are  enabled  by  one  of  six  positions 


of  the  12-posilion 
rotary  switch  SI  (the 
other  six  positions 
are  not  used).  The  seventh  (and  extra)  set  of 
holes  is  where  I  connected  the  ribbon  cables. 
These  holes  have  inputs  for  the  nine  input 
pins  of  the  synthesizer  (256  through  1 ),  the 
transmit  repeater  offsets  {simplex,  +60G  and 
-600),  and  the  +5  kHz  channel  spacing.  The 
right  side  of  Figure  I  shows  all  the  connec- 
tions to  the  rig  via  the  ribbon  cable. 

I  attached  a  length  of  25-wire  cable  to  the 
computer  side  of  the  interface  and  attached  a 
mate  D-SUB  connector  for  the  PC  parallel 


able  runs  from  the  rear  of  the  transceiver  to 
cable. 

printer  port.  See  the  left  side  of  Figure  1  for 
the  wiring  diagram.  In  reality,  you  can  use  a 
15-wire  cable  instead. 

To  supply  power  to  the  interface,  I  con- 
nected the  13.8-vok  power  supply  voltage 
from  the  off/on  switch  in  the  rig  to  the  volt- 
age regulators  U9  and  U10,  Thus,  the  inter- 
face comes  on  only  when  the  rig  is  on. 

Check-Out 

After  thoroughly  checking  my  wiring,  I 
temporarily  connected  the  interface  to  a 
13.8-volt  power  supply  through  a  1-amp 
fuse.  Fortunately  for  me*  there  was  no 


TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTRONICS 


FEATURING  AN  EXTENSIVE  LINE  OF  ICOM  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 


$2399 


00 


#IC-765 


ICOM 


•  IC  12  GAT 

•  IC-R1 

•  IC-R100 

•  IC-735 

•  IC-72S 

•  IC-3SAT 

•  lt>726 


1 2  GHZ  HT 

WIDEBAND  RECEIVER 
WIDEBAND  RECEIVER 

ALL  MODE  HF  TRANSCEIVER 
ALL  MODE  HF  TRANSCEIVER 

220  MHZ  HT 
ALL  MODE  HF  TRANSCEIVER 


$324.00 

$519.00 

$599  00 

$899.00 
$799.00 
$31 9.00 

$1089.00 


1000  S.  BASCOM  AVENUE 
SAN  JOSE,  CA  95t28 

Call  us  at  (408)  998-5900 

Since  1933 


CIRCLE  132  ON  READER  SERVICE  CARD 

66  73  Amateur  Radio  Today  »  March,  1 993 


MULTIPLE  REPEATER  -UNK-  REMOTE  BASE 

CONTROLLER 

FlnaHy  a  controller  that  has  solved  control  and  audio  interconnect  problems  between 
multiple  radios.  Your  radio  system  can  grow  to  multiple  sites  and  stretch  tor  hundreds 
of  miles  -  and  yet  any  radio  can  be  fully  controlled  from  any  designated  Input. 
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IT*  RBC700  Repealer  Counter  is  designed  to  tuppori  Repeater  system*  that  require 
multiple  radios  connected  logelher  ai  a  site.  The  RBC-700  utilizes  a  line  7 1  7  audio  matrix 
switch  which  allows  several  ctmvereatiom  between  ports  at  ifoe  same  time.  In  the  illustration 
above  the  733  model  is  supporting  a  Repeater.  3  Dupkied  Links  iu  dirTercm  sites,  and  3 
Remote  Bases.  Using  simple  commands,  a  user  could  tie  the  Repealer  and  a  Remote  Base  io 
one  link,  while  (he  other  Links  are  communicating  through  your  site,  holding  separate 
lunversaijocis-  Or.  connect  all  of  the  pins  together  -  like  a  big  party  line  !! 

Several  mode  is  are  available  and  are  software  configurable  to  support  up  to  3  Repeaters,  S 
Duplexed  Links,  and  A  Remote  Hases,  A  group  urduh  can  start  with  the  basics  and  expand  their 
controller  anytime  by  simply  adding  hoards  and  software.  Free  software  upgrades  for  one  year 
after  delivery.  Finally,  a  reaj  coiiirollci  fur  ihc  Linked  system  ope™ i or  » 


Multiple  Independent  Repeater  control 
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Connect  /  Disconnect  multiple  Port* 

Internal  Receiver  Squelch  processing 
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42000  'Send  programming  word  {2  bytes)  bo  radio  interlace  via  printer 
42Qio,parandpQfi. 

42020 '  EiYtiy:  WORDS  =  1 6-bit  p*ognamrririg  dala 

42030 '  PORT  =  base  port  address  of  paraW  port 

42040  FIRSTsASqLEFTSCWOnDS.I ))?  RRST  *  fatf  8-bd  word 

42050  CMND=0  C WND  =  command  b  set  U3  ii  iwew 

42060  OUT  POflTJlRST:'  Write  RRST  to  data  regster 

42070  OUT  PQmV2,CMND;"  Command  LB  to  receive  data 

42080 OUT  POFTT+2J/ Command  U3  to  latti  data 

42090  SeCONO=ASC(RlGKTS(WORQl1>J:,  SECOND  -  second  fr-bit 

42100  CMND&5/  CMND  =  command  to  set  U4  m  receive 

42110  OUT  PORTSECXDWO:'  Write  SECOND  to  data 


word 


10  FILM  IN1T14G  -  Initialize  FTR-14S  Stan  Frequency 

20  PQm^4H37e:  Base  printer  port  address 

30  FREQ$=,,14€.43lS,,-TSiaf1  witti  your  favorite  Irequency 

40  GOSUB  420QO: '  Convert  FREOS  to  WORDS 

50  GOSUB  40000: fc  Program  the  radio! 

60  SYSTEM:'  Exit 

Pul  40000  and  42000  subroutines  here  from  Listing,  3 


Listing  L 

smoke  or  short.  After  performing  voltage 
checks,  f  installed  the  chips.  I  connected  the 
interface  to  the  computer  parallel  port  and 
wrote  a  few  BASIC  programs  to  test  it  I 
didn't  have  to  test  with  the  radio  connected 
because  I  observed  the  results  on  the  LEDs* 
After  verifying  proper  operation,  I  ran  the 
same  tests  while  measuring  the  radio  con- 
nections to  make  sure  that  the  voltage  out- 
puts (from  6  to  8  volts)  corresponded  to  the 
LED  readouts. 

Software 

The  printer  parallel  port  contains  three 
registers:  the  data  register,  the  status  register, 
and  the  command  register  (sec  Figure  3). 
The  data  and  command  regisiers  arc  output 
registers  and  the  status  register  is  input.  The 
base  port  address  is  hexadecimal  378  for 
LPTlt  278  for  LPT2,  or  3BC  if  you  have  a 
Monochrome  Display  Adapter.  If  you  only 


have  one  parallel 

port  and  have  a  color 

monitor,  most  likely 

your  port  is  configured  as  LPT1  (base  port  = 

hex  378). 

The  starting  building  block  of  any  soft- 
ware you  write  is  a  GW-BASfC  code  frag- 
ment, shown  in  Listing  I .  I  chose  the  BASIC 
language  for  the  sake  of  this  article  because 
everyone  who  owns  an  MS-DOS  machine 
already  has  a  BASIC  interpreter. 

Input  to  the  code  in  Listing  1  is  a  16-bit 
(2-byte)  string  (WORDS)  containing  the  fre- 
quency inputs  (9  bits),  the  repeater  offsets  (3 
bits— only  one  can  be  1 !),  the  +5  kHz  chan- 
nel spacing  (1  bit),  and  the  three  status  LEDs 
(3  bits).  This  string  corresponds  lo  the  out- 
puts of  the  latches  U3  and  U4»  consecutively. 
To  create  the  WORDS  string,  use  lines 
40000  through  40470  from  Listing  3.  This 
code  fragment  converts  FREQ$  (frequency 
and  mode  in  ASCII)  to  WORDS.  The  fre- 
quency is  the  actual  frequency  you  want, 
such  as  146.52  or  146.835.  Mode  must  foL 


Listing  2. 


low  the  frequency  after  a  comma  and  is  a 
one-character  transmit  repeater  offset  char- 
acter, which  can  be  "S"  (simplex),  "+** 
(+600),  or  •*-"  (-600),  If  you  don't  specify  a 
mode  with  no  comma  after  the  frequency, 
then  simplex  is  assumed. 

You  can  use  this  code  to  verify  the  in- 
tegrity of  the  frequency/mode  string  FREQS, 
The  program  in  Listing  3T  which  we  will  dis- 
cuss later,  asks  for  a  frequency  and  uses  the 
code  fragment  to  verify  and  convert  the  in- 
put to  WORDS  and  return  a  numeric  status 
code,  STAT%.  IF  STAT%=0,  then  FREQS 
passed  the  verification  edit  and  the  code  suc- 
cessfully converted  FREQ$  to  WORDS.  If 
STAT%=],  then  FREQS  contains  a  syntax 
error  (no  period  in  the  frequency  and  invalid 
mode  to  name  a  couple  of  possible  prob- 
lems). If  STAT%=2,  then  the  frequency  is 
outside  the  boundaries  of  the  FTRI46 
transceiver. 

The  following  two  paragraphs  describes 
the  function  of  Listing  1  in  detail: 

Line  42040  transfers  the  first  8  bits  of 


Our  New 

COMMUNICATIONS  DECODER 

Is  A  MUST  For  All  Serious  FM'ers! 


Introductory 
P"ce:  A  j  aq 


THE  MODEL  CD-1  DECODES  &  DISPLAYS: 

•  104  DCS  CODES  (Digital) 

•  SO  CTCSS  TONES  (Analog) 

•  16  DTMF  DIGITS  (Touchtone) 

The  CD-1  reveals  everything  you  need  to  know  to  operate  any 
open  repeater  or  phone  patch.  Stmpty  connect  the  CD-1  to 
your  base,  scanner  or  mobile  radio. 

When  someone  uses  a  system,  the  CD-I  decodes  and  displays 
the  CTCSS  or  DCS  code  and  in  addition  any  DTMF  codes  that 
were  used  to  control  the  system.  (Including  phone  palch 
access  codes  and  the  phone  number  dialed).  DTMF 
sequences  are  stored  and  automatically  replayed  just  In  case 
you  missed  something  important.  Use  the  CCM  to  learn  police 
and  fire  codes  too! 

Toll  Free  (800)  545-1349 
Phone  (805)  642-7184  •  FAX  (805)  642-7271 


^ 


Connect  Systems  Inc. 

2064  Eastman  Ave.  0113 
Ventura,  CA  93003 


CSI  is  a  registered  trademark  of  Connect  Systems  Inc. 

CIRCLE  12  ON  READER  SERVICE  CARD 


EXPERIMENTER'S  HF  DIGITAL  COMMUNICATIONS  SYSTEM 

{U.S.  $89+)  (FectASCII,  Baudot,  Amtor,  Morse  Packet,  Pactor) 

THE  FAB  AMP  CARD  (Version  F81Q1  tor  IBM  compact,  FB10A  for  Apple  II) 
A  new  low-cost  experimenters  plug-in  card  package,  complete  with  assembly 
language  source  codes  for  the  7  favorite  HF  digital  Tx/Rx  modes  for  the  IBM 
compatibles  and  Apple  lis. 

UNIQUE  DESIGN  FEATURES... Built  in  i/o  and  modem.  All  software  generated 
algorithms  for  syncing,  soundyvisual  status  for  idles,  control  signals,  Iambic 
paddle  inputs,  split  screen  etc. 

a.  Fabamp  card  [1_]  $89.00  (IBM  Model  FB10I)  or  [2__]  $99.00  (Apple  II 
ModeEFBlOA) 

b.  5"  diskette  software  with  shareware  privileges  for  both  tx  and  rx.  at  $1 2,00 
each  mode. 

1_J  Amtor  (link  up,  eavesdrop) 

2_]  Fee  (100  bauds,  WRU,  error  indications) 

3_]  Selfec.  Navtex  (eavesdrop) 

4_]  Baudot  RTTY  (45-300  Bd.  Seical.  WRU) 

5_]  HF  Packet  (300  bds+  monitor) 

$_J  ASCII  (50-300  bds,  parity,  encryption) 

7 ]  Morse  (Autotracking  nt.  iambic  key  input,  Famsworlh  trainer,  etc.) 

8_j  New  Pactor  Starter  toolkrt  (ASCII  frame/control  sig  txrx) 

SLJ  Novel  Experimenters  "Equal  Time-shared  Synchronous  Duplex  mode" 

(EGSD) 
l  Add  $7.00  per  software  for  beginners  textbook/tutorial/soura  code,  lurtrier 

experimentations. 
1  or  [_  1  Special  all  of  a,  b.  c  above  at  $15900  +  $9.00  airmail  worldwide 
delivery. 

Further  information  welcome. 
Fax  order  to:  Alphadala  Associates,  Pasir  Panjang 

P.O.  Box  72,  Republic  of  Singapore,  (S9111) 
(fax  no.:  7733503),  Please  send  me  the  Fabamp  system  checked  above, 

c/w  manuals,  cables,  instructions  on  one  month 
guaranteed  refundable  trial  and  one  year  warranty. 

Name:  


Address: 


Total  Payment. 


as  checked* 


(USS  equiv  check,  draft,  postal/money  order  OK) 
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10  REM  FTR5GAN  -  FTR-146  Control  Program 

20  REM  Vernon  for  ISM  PC  dones. 

30  REM  Author  Richard  E-  Ludta  WD8BNR. 

40  FORTES  H378:  'Centronics  base  parallel  port 

50  DELAY=5Q0:    Delay  counl  during  scan. 

60  COLOR  2:  CLS;  PRINT  'FTRSCAN  Version  1,0    "  DATES:  PRINT 

70  PRINT  "Author-  Richard  E.  Lucka,  WOBBMR* 

80  GOSUB  1120:  Gel  frequency  list 

90  REM  Define  function  key  trapping, 

100  KEY(1)  ON:  ON  KEY(1)  GOSUB  600:  Decrement  frequency  by  10  kHz 

110  KEY(2)  ON:  ON  K£Y(2)  GOSUB  700:  Incremern  frequency  by  10  kHz 

120  KEY(3)  ON:  ON  K£Y{3)  GOSUB  720:  "Decrement  frequency  by  5  kHz 

130  KEY (4)  ON:  ON  KEY{4)  GOSUB  74a  Increment  frequency  by  5  kHz 

140  KEY(5)  ON:  ON  KEYf.5}  GOSUB  760;  'Enter  frequency  and  mode 

150  KEY(6)  ON;  ON  KEY(6)  GOSUB  770:  Set  transmil  offset  to  -6O0  kHz 

160  KEY(7)  ON;  ON  KEY(7)  GOSUB  730:  Set  iransmrt  offset  to  Simplex 

170  KEY (8)  ON:  ON  KEY  (8)  GOSUB  790:  Set  transmit  offset  to  +600  kHz 

180  KEY  19)  ON;  ON  KEY(9)  GOSUB  310:  'Sean  frequency  down  by  10  kHz 

190  KEY{10)  ON:  ON  KEY(10)  GOSUB  950:  'Scan  frequency  up  by  10  kHz 

200  KEY{11)  ON;  ON  KEY(11)  GOSUB  1460:  Down  -  select  previous  freq. 

210  KEY{14)  ON:  ON  KEY(14)  GOSUB  1510:  "Up  -  select  next  freq. 

220  REM  Slar!  by  asking  for  a  st  jrting  frequency. 

230  IF  FKEY=0  THEN  270 

240  FOR  1=1  TO  5 

250  LOCATE  3+1.14:  PRINT  SPAGES(IB): 

260  NEXT! 

270  LOCATE  5,1 

280  LINE  INPUT  "Enicr  frequency  and  mode  (f.m)  (CR«esat);  \FHEQ5 

290  IF  FHEQS="  THEN  CLS:  SYSTEM 

300  GOSUB  40000:  "Convert  frequency  to  taich  prcocamming  word 

310  IF  STAT%=1  THEN  PRINT  "Syntax  emu*-"  GOTO  410 

320  IF  STAT&^2  THEN  PRINT  -Frequency  errorr ;;  GOTO  410 

330  LOCATE  5.1:  PRINT  5PACE$(56):  PRINT  SPACE$(18):  TGL-0 

335  REM  Draw  box 

340  LOCATE  10,14:  PRINT  CHR${201)  CHRS<205)  CHR$(205); 

350  PRINT  -  Frequency  *  CHRS<205}  CHRS{205J  CHR${187); 

360  FOR  N1  TO  3 

370  LOCATE  10+1,14;  PRINT  CHRS(1B6>::  LOCATE  10+1.30:  PRINT  CHRS(  186); 

380  NEXT  I 

390  LOCATE  14,14;  PRINT  CHRS(200)  STRINGS*  15,CHR$(2Q5))  CHRS(ISB): 

400  GOTO  430 

410  LOCATE  5,43:  PRINT  *  \:  LOCATE  5.1:  GOTO  280 

420  REM  Program  fho  freq  and  show  on  screen. 

430  GOSUB  42000:  GOSUB  TOSO 

440  A-INSTR(FREQ$/. ") 

450  IF  A=0  THEN  HLDFREQ~VAL(FREQ$}<1000:  MODELS':  GOTO  480 

460  HLDFREQ^VAL(LEFT${FREQ$,A-1))<1000 

470  MOD£S=RIGHTS(FfiEQS/1] 

480  LOCATE  I2tl8:  PRINT  FREQS  "    '::  FKEY^O 

490  REM  Mainstream  code,   inputs  are  from  function  keys  and  tetters, 

500  IN$=tNKEYS;  IF  INS<  >  THEN  1340:  'Select  a  freq 

510  IF  FKEY=OTHEN  500 

520IFFKEY=11  THEN  1470 

530  IF  FKEY=14  THEN  1520 

540  IF  OLNE>0  THEN  LOCATE  CKJ*E,58:  PRINT  *  ';:  OLNE^O:  SUB2=0 

550IFFKEY=5THEN230 

560TGL=0 

570  IF  FKEY=9  THEN  B20 

580  IF  FKEY=10  THEN  960 

590  GOTO  480 

600  REM  Fl=Decfe*neni  frequency  by  10  kHz. 

610  FKEY=1:  HLDFREO-HLDFREO-10 

620  FREOS^STRS(HLDFREQ) 

630FREQ5^R1GHT$(FREQ5XEN(FREQSM}+\"+MGDE5 

640FREGS=LEFT$(FREQS,3)+"+RlGHT5(FHEQ5iLEN(FREQS)-3) 

650  GOSUB  40000:  IF  STAT%=0  THEN  GOSU'J  4  2000:  RETURN 

660  IF  FKEY=1  THEN  HLDFREQs14fi1lO]:  GOTO  620 

670  IF  FKEY^2  THEN  HLDFREO=1 43000!:  GOTO  620 

680  IF  FKEY=3THEN  HLDFREQ=14&115<:  GOTO  620 

690  HLDFREQ^I 43000!:  GOTO  620 

700  REM  F2=^  Increment  frequency  by  10  kHz. 

710  FKEY=2:  HLDFREQ=HLDFREG+10:  GOTO  620 

720  REM  F3=Oecrcmeni  frequency  by  5  kHz, 

730  FKEY=3:  HLDFREQ=HLDFREQ-5:  GOTO  620 

740  REM  F4= increment  frequency  by  5  kHz, 

750  FKEY=4:  HLDFREO=HLDFREQ+5:  GOTO  620 

760  FKEY=5:  RETURN  'Enter  new  frequency 

770  FKEY=6:  MOOES*4-":  GOTO  620:  *Sei  transmit  offset  to  -600  kHz 

780  FKEY=7;  MODEL'S":  GOTO  620;  'Set  transmit  offset  to  Simplex 

790  FKEY=8;  MODES="+*;  GOTO  620:  "Set  transmit  offset  to  +600  kHz 

600  REM  F9=Scan  frequency  down  by  tO  kHz  urml  a  signal  is  heard 

810FKEY=9:  HETURN 

820  HLDFREQ=HLDFREQ~ 1 0 

830  FREG£=STRS(HLDFREQ) 

840FREQS=RlGHTStFREQS1LEN(FREOS)-1)+'."+MODE$ 

a50FREQS^EFTS<FREQ$.3}+V+RlGHT$<FREOS,L£N(FREOSH3) 

860  GOSUB  40000;  'Because  of  defay.  check  it  old  freq  came  aCve  (line  475) 

870  IF  3TATW2  THEN  HLDFREQ=146110*:  GOTO  830 

880  IF  FKEY=9  THEN  FKEY=0:  GOTO  900:  Ensure  start  of  scan  over  active  freq 

890  IF  (1NP(PORT+1>  AND  128}=0THEN  HLDFREQ-OFREQ:  GOTO  500 

900  GOSUB  42000;  OFHEQ=HLDFREQ 

910  LOCATE  12,18:  PRINT  FREQS:  FOR  1=1  TO  DEUW;  NEXT 

920  IF  (]NP(PORT+1)  AND  128)=0  THEN  500 

930  AS=INKEY$:  IF  A$=H"  THEN  820  ELSE  500 

940  REM  F1Q=Scan  frequency  up  by  10  kHz  until  a  signal  Is  heard 

950  FKEY^  10:  RETURN 

960  HLDFREQ=HLDFREQ+10 

970  FREQS=STRS{HLDFHEQ) 

980  FREGS=RLGHTS(FREQ$.LEN{FREQS)-1  )+V+MODES 

990  FREQS=LEFTS<FREQS.3K  "+RIGHTS<FREQS,LEN{FREOS)-3) 

1000  GOSUB  40000;  Because  or  delay,  check  H  otd  freq  came  alive  (line  575) 

1010  IF  STAT%=2  THEN  HLDFREG=  143000!;  GOTO  970 

1020  IF  FKEY=10  THEN  FKEY=0;  GOTO  1040;  'Ensure  start  of  scan  over  active  freq 

1030  IF  (INP(PORT+1 )  AND  126K>  THEN  HLDFREG^OFREQ:  GOTO  500 

1040  GOSUB  42000:  OFREO=HLDFREO 

1050  LOCATE  12,18;  PRINT  FREQS;  FOR  1=1  TO  DELAY:  NEXT 

1060  IF  (1NP(PORT+1  )  AND  1 28M3  THEN  500 

1070  AS=INKEYS:  IF  A$=*"  THEN  960  ELSE  500 

1080  LOCATE  24,1:  PRINT  "F1--10  F2=+10  F3*-5  F4=+5  F5=Freq  '; 

1090  PRINT  "F6=-  F?*$  FB=+  F9=-SCAN  F10=+SCAN  *: 

1100  PRINT  'AT=Tgl "  CHRS(25) " "  CHRS(24)::  RETURN 

1 1 10  REM  Get  and  display  frequency  list. 

1120  DIM  RPTFREO$(24j'  Up  to  24  frequencies 

1130SUB=1 

1140  OPEN  T,  VFTRSCAN.DAT"  Get  frequencies  and  edit 


1150  IF  EOF(1)  THEN  GOTO  1230 

1160  LINE  INPUT  #1,FREQ8 

1170  GOSUB  40000 

1180  IF  STAT%=t  THEN  1310 

1190  tF  STAT*^=2  THEN  1320 

1200  RPTFREO$<SUB)=FREGS 

1210  SUB-SUB+1 

1220  IF  SUB<25  THBl  1150 

1230  IF  SUB^I  THEN  RETURlsr  Print  the  frequencies 

1240  SUB=SUB*1 

1250  FOR  <=1  TO  SUB 

1260  LOCATE  1 .60 

1270  PRINT  CHRS(l+64)  . "  RPTFREOS(I); 

1280  NEXT  I 

1290OLNE=0 

1300  RETURN 

1310  PRINT  "Frequency  syntax  errorf;  END 

1320  PRINT  "Invalid  frequency I":  END 

1330  REM  Soled  list  frequency  via  alpha. 

1340  IF  INS^CHRS(20)THEN  1560:  CTRL-T- toggle  repeater  inputs 

1350  IF  IN5=>MA'  AND  IN$<^V  1 1  ll,N  SLJB2^ASC(INS)'64:  GOTO  1360 

1360  IF  INS->V  AND  IN$<=V  THEN  SUB2=ASC(INS)-96:  GOTO  1360 

1370  GOTO  500 

1380  IF  SUB2>SUB  THEN  SUB2=0:  GOTO  500 

1390  IF  OLNE^OTHEN  LOCATE OLNE. 58:  PRINT"  *; 

14Q0OLNE=SUB2 

1410  LOCATE  SUB2.58 

1420  PRINT  CHR$(1 6); 

1430  FREOS=RPTFREQS(SUB2) 

1440  GOSUB  400OO  GOSUB  42000:  GOTO  440 

1450  REM  Up  arrow  -  select  previous  list  freq. 

1460  FKEY-11:  RETURN 

1470  FKEY=a.  SUB2^SUB2-1 

1480  IF  SUB2<1  THEN  SUB2=SUB 

1490  GOTO  1380 

15O0  REM  Down  arrow  -  select  next  list  (req. 

1510  FKEYj-14;  RETURN 

1520  FKEY-0;  SUB2=SUB2+1 

1530  IF  SUB2>SUB  THEN  SUB2=1 

1540  GOTO  1380 

1550  REM  CTRL-T  -  Toggle  receive  input  tor  listening  to  repeater  inputs 

1560  IF  MODE$="S*  THEN  500 

1570  IF  MODEST  AND  TGL=0  THEN  1620 

1580  IF  MODES-*-"  ANDTGL=1  THEN  1650 

1590  IF  MQDE$="+"  AND  TGL=0  THEN  1670 

1600  IF  MODES*'*11  AND  TGL=1  THEN  1650 

1610  GOTO  500 

1620TGL»1 

1630  FREQS=STRStHLDFREQ-600) 

1640  GOTO  1690 

1650  T6L=0 

1660  GOTO  1710 

1670TGL=1 

1680  FREQS=STBS(HLDFREQ+600) 

1690  FREOS-RfGHTS(FREQ$.LEN(FREOSM) 

1700  GOTO  1730 

1710  FREOS=STRS(HLDFREQ) 

1720  FREQS=RlGHTStFREOS.LEN(FREOS}  1)+","+MODE$ 

1730FREQS=LEFTS^FREOST3KV^R'GHT6tFREQS.LEN(FREOSh3) 

1740  GOSUB  40O00:  IF  STAT%>0  THEN  310 

1 750  GOSUB  42000:  GOTO  480 

40000  'Convert  frequency  lo  programming  word 

40010'  Entry:  FREQS  (f.m) 

f «  frequency  (146.43  or  146  235) 
m  =  mode  (+  for  +600,  -  for  -600.  S  (default)  tor  simplex) 
examples:  "146.43.S"  '142.24,+"   M46,76r-"   '  146.235,+* 
Exil: WORDS  (2  bytes)  -  corresponds  to  latch  inputs 
byto  1  contains  programming  for  ihe  following: 

d7  =  256 

d6=  128 

d5*64 

d4  =32 

d3=16 

d2  -8 

dt  =4 

d0  =  2 
byte  2  contains  programming  for  the  following: 

d7«  1 

d6  =  Simplex 


40020' 

40030' 

40O40 

40050  * 

40055' 

40060  J 

40070  i 

40080 ' 

40090' 

401 00' 

401  TO H 

401 20' 

401 30 + 

40140* 

40150* 

40160" 

40170* 

40180' 

40190' 

40200 

40210  * 

40220" 

40230" 

40240" 

40250* 

40Z60 ' 


d5  a  +600  kHz  trartsmtt  offset 
04  -  -600  kHz  transmit  offset 
d3  »  +5  kHi 
d2  =  Red  LED  #1 
dl  -  Red  LED  #2 
dO  =  Red  LED  #3 
STAT%  (error  return) 

0  =  normal 

1  -  syntax  error  rn  FREQS 

2  ■  invalid  frequency  (outside  of  143.000  and  148.115  range} 
40300  STAT%-0 

40310  A=lNSTR[FREQ$rV) 

40320  IF  A=0  THEN  IVIS="S";  FREQ=VAL( FREQS):  GOTO  4O360 

40330  IF  A  ■■  >LEN(FREOS)-1  THEN  STAT  ,.-1:  RETURN 

40340  FREQ=VAL(LEFT$(FHEQS.A-1»:  MS^RIGHTStFREQS.I ) 

40350  IF  MS-'S"  OR  MS='+,t  OR  M^#-'  THEN  40360  ELSE  STAT%=1.  RETURN 

40360  IF  FREQ<143f  THEN  STAT%=2;  RETURN 

40370  IF  FREQ>148.115  THEN  STAT%»2:  RETURN 

40380  FREQ=(FREQ<1000)-143000!;  OFS5=0 

40390  IF  (FREQ  MOD  10)=5THEN  FREQ=FREQ-5:  OFS5=8 

40400  FRECN=(FREQ/10)<128 

40410  IF  MS-*S*  THEN  M=64:  GOTO  40430 

40420  IF  MS="+'  THEN  M=16  ELSE  M=32 

40430  FREO=FREQ+M+OFS5 

40440  FREQi=INT(Ffi£Q/256} 

40450  FREQ2^FREQ-(FREQ1<256} 

40460  WORDS-CHRS(FREQl  )^CHRS{FREQ2) 

40470  RETURN 

42000  "Send  pfograrnming  word  (2  bytes)  to  rarJo  interface  via 

42010  'Centronics  parallel  port. 

42020  '  Entry;  WORDS  =  programming  data  (direct  from  40000) 

42030  XD=A$C(LEFT$(WORDST1}):  XC-0 

42040  OUT  PORTXD:  OUT  PORT+2.XC:  OUT  PQRT+2,1 

42050  XD=ASC(RIGHTS(WORDS.D):  XOS 

42060  OUT  PORT.XD:  OUT  PORT+2.XC:  OUT  PORT+2,1 

42070  RETURN 
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"Morse  Deciphered, 
A  Meaning  Behind  the 

Code" 

Learn  in  days  what  takes  others  years 
to  master.  .  All  simple*  totally  simple. 
Includes  numbers.  Q  signs,  p  resigns 
plus  other  excellent  info.  The  derived 
meaning  behind  the  code  ties  in  the 
standard  phonetic  alphabet.  .  Originally 
written  and  developed  Tor  pilots.  New 
book,  36  pages,  8x11,  now  reveals 
this  remarkable  breakthrough.. 
Unbelievably  simple.  .  Gain  much  more 
than  "natural  talent41.  Your  own 
progress  will  shock  even  you,  send  $10 
check  or  money  order  (please  add  $2  S&tl) 

AVIACOMM  PUBLICATIONS  (73) 
P-<X  Box  690 1 88 
Bronx,  NY  1046  9 

NYS  residents  add  8%  sales  tax. 


SRC-10 

REPEATER/LINK 

CONTROLLER 


CIRCLE  140  ON  READER  SERVICE  CARD 


I 


DTMF  muling 

intelligent  ID'm 

Auxiliary  outputs 

Easy  to  interface 

Alarm  monitor  Input 

Telemetry  response  tones 

Low  power  CMOS,  22ma  @  12v 

Detailed  application  manual 

Programmable  COS  polarities 

Repeater  &  link  courtesy  tones 

Synthesized  link /remote  base  capability 

$149.00  "W 

CREATIVE  CONTROL  PRODUCTS 

3155  Bunting  Avenue 

Grand  Junction,  CO  £11504 

{303)  434-9405 


CIRCLE  146  ON  READER  SERVICE  CARD 


Power  for  Amateur  Radio 


*  GREAT  FOR  HF,  £MEh  OX.  QRP,  VLFr  EXPERIMENTATION.  ETC. 

■  CONNECTS  T&  THt  PR3NTER  PORT  ON  YOUR  IBM-PC. 

*  PROF ESSfOHAL  AUDIO  1  a-BR"  A/D  AN  D  1  fi-BlT  D.A  CONVERTERS 

■  CMfigMELY  SHARP  BANDPASS,  NOTCH,  AND  ARBITRARY  FILTERS 
i  INSTANTLY  ELIMINATE  N0I3€.  ENHANCE  DESIRED  SJGNAL5 

*  RECORD  AND  PLAYBACK  THflLj  ftlFFURe'NT  DIGITAL  FILTERS 
'  APPLV  POWERFUL  DSP  TIME  AND  FREQUENCY  TECHNIQUES 

■  HIGHEST  PERFORMANCE  DSC  ARCHITECTURE  YOU  CAW  BUY 

■  UGhfTNING  FAST,  HIGH  RESOLUTION,  COLOR  SPECTRAL  ANALYSIS 

■  SOFTWARE  EXTENSIBLE  FQR  UNLIMITED  POBSSBILfTIES 

*  MUCH  MORE!     90  -  DAY  MONEY  BACK  GUARANTEE   | 


Kffi§X§X§SKn 

. 

• 

LJU  r[l.\l 

\¥i  1  i.«^.tr 

l\  1- 
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■ef. 

e 

xD 

»" 

D  S  P  - 1 20  Kits  &  sy siems  start  at     $99 

"  Easily  the  best  DSP  our  ctub  has  seen. 
We  mixed  a  S$Bt  RTTYt  GW,  and  some 

interference,  to  the  ear  it  sounded  terrible, 
the  DSP- 120  fitters  out  everything  but  the 
desired  mode  (SSBr  RTTYr  or  CW),  in  fact, 
we  can  quickly  identify   fitter,  and  listen  to 
one  of  the  RTTY  tones.   Very  impressive!  H 

Terry  Gerdes    AB5K 


PLEASE  CALl  OP  WHIG  PCS  WORE  'NTOflMAltOfo 

DIGITAL  INTEMACnWE 

SlCNAL  CORPCflATlON 
2317  N.E    J6BlTi  Ave    Vnrr:<x.ver,  Wo.  966&4     Ph.  2C6  256-HA54 


CIRCLE  288  ON  READER  SERVICE  CARD 


Fast  &  Fun  G5RV  QuicKits 

created  by  Antennas  WV*f     Hon  5QQ63-5i  FfCVOt  UT 34BQ5 


TM 


Fast  A  Eld*  To  DuUd 

*  Fail-Safe  visual  instructions 

»  No  measuring  orcutung 

*  Everything  induded 

•  Finish  amenrtt  in  minutes 

Quallly  Cri.iiiponi.-n Is 

*  PTesolcLered  Silver  Filings 

•  Kinkproof  QuietFJex  wire 

•  Fully  insulated,  ws  sealed, 

no-corrode,  Jow  nuist  ides-lijii 
Tube  All  Bond*  Inert  WAttt 

*nj>t  Rkiis.  FrilEems,  Data? 
V    Ordn  Teq,htf«  r  1 1 24-U  SB.95  pprj  IJ1SA 


<  DnuWe  SJi*  CJ5RV  S  53.  £>j 

*  Full  Siic  G5RV  $M,&& 

■  Half  Size  G5RV  &2A.&5 

;il  il  .4U-lL)dipde 
-  Quarter;  Size  CSRV  SlS^l 

2Sn2(L]«Dl(>o]e 

■  Re*d  y-Mwfc  ]  02  ft  GSIIV  55Q. » 
'  HeidyMfld*  51J1 .  C5RV/3  ttfl.QO 

*  IHKF  ] Jacrnn  250*  line  S I 1.95 

Order  Hot-LFne:  Add  S5  P* II 
I-SOf>926-7373 


SURVEILLANCE 


COUNTER  SURVEILLANCE  E lectfonlc  Devices 

Mini  Transmitter  Kits..  $39.95  pod . ,  Voice  Changers, 

Vehicle  Tracking,  Touch  Tone  Drjcoderc,  Phone  Scramblers, 

Caller  ID*,  Scanners,  Bug  &  Phone  Tap  Detectors  &  More! 


TELEFHQHE  ffBCORDMG SYSTEM » 1 B  hour  extended  play 
(5  hours  iter  si  (ft),  complete  $149,95  ppd. 


FOR  CATALOG  SEND 15, 00 TO.., 

fcO.  B»K  *??p  Buffalo,  NT  *«1*     |T1i}H1.M7ft 


ElffilE 


SATELLITE  T.V. 


Factory  Direct  to  Your  Door 
EchoStar  *  Start  rak  *  Houston  Tnackw  *  Orbltron 


*  Call  for  FREE  Huge  Color  Cats  loo 
■  Domestic  4  International  Systems 

•  Huge  Swings!  |nlo40rdera 


24  Hr. 

Pricing 

Hotline  . 

51*76*6342      ECHO  TRA  fC*  30S34«000 

4749  NW  SBth  Larve*  Coral  Springs,  FL  33076 

CIRCLE  157  ON  READER  SERVICE  CARD 


CIRCLE  296  ON  READER  SERVICE  CARD 


frqienl  mai&d) 

Fina3|yf!  A  ussful  atcssMty  tor  your  handheld  radfa  «  scanncr.Fun  client 
EfJIeieiit,  and  Altraclive.  You  can  use  il  anywhere  in  your  home,  offlc&r  dr 
chop,  High,  quality  solid  Waanut  %b$?  with  Black  Pawdsr  Coaled  Steel 
Brackets  will  proyida  many  y*ar$  u(  yse,  Truty  high  quality  American 
:ralism.in5h- p  and  it  shows  in  every  detail. 

M(Mje!9200lA For  Most  Ftagular  size  Hand  h^rj  radios $14.95 

Wcidel95uulB For  Mirrffllure  Harvd  hefrf  radios _,„.„.„.  SH,95 

Mocfef92u02 For  Mfl^ Hand  hald  scanners „._$1J.05 

Modal  $2003 F-or  Micf&nila  style  swr^pflWfir  malers  ,.,„„„ 5^.95 

Pteasa  add  $3.50  shippingyhajidling  perftem  ordered,  outsidd  U.S.addS7.50 
per  ilsm  ordered.  S&r>dchKkiJrrTW7wytTdwlo:l^rrd4e-BBW^  More  Inc., 
P.O.  Box  2SM,  Breton  Arrow .  OK  7401^504 


CIRCLE  162  ON  READER  SERVICE  CARD 


UTMOST  MODIFICATION  BIBLE 

THE  GREATEST  tN  ITS  TIME. 
EVEN  WORE  COMPLETE!!! 

■GvtH  M  CCJMH.ET  E  STNlf  HESr2£Ci  CPf  STAl.  CH*HTlS, 

OVeft  30  Afi^  pttECAl-CULATED  IwkXXFrCATlON  CHARTS. 

OvEft  60  PLL  CWGHAWS.  ■  SCAHMER  UOOIFlCATiOM, 

OVEtt  tOO  MODIFICATIONS  FOfl  PLL  C.B.JS. 

OVIJR  tOQ  HAM  RADIO  MOOtFK>TrON$. 

TEN  METER  Ps*X»FICA?-|OrJS,-LINER  SCHCMAT>C  DESIGN. 

OVEl*  BOO  MIKE  WIRING  CODES. 

AN  TETNNWCOAX  lib  GAH4/LOSS  DeSlOH  CHARTS.  r,   ,__. 

KDC  SOUND         1 -800-256-9895  JUST: 
5  PINE  MEADOW  $29.95 

CHECK  OR  MONET  OftDER 


CONRQE.TX  77302 


CB-TO-10  METERS 


We  specialize  in  CB  radto  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  pfans,  high- 
performance  accessories,  Thousands  of 
satisfied  customers  since  1976?  Catalog  $2 


CBC  INTERNATIONAL 

LOU  FRAIS4KLIN/K6NH  -  Owner 
P.O.  BOX  31S00X,  PHOENIX.  AZ  85046 


CIRCLE  151  ON  READER  SERVICE  CARD 


HR-2600,  HR-2510  OWNERS 

UNLOCK  The  Power  Of  Your  Radio 


Add  additional  bands  with  no  loss 

to  10  meters  with  the 

PLUS  12  conversion  kitMH 

Easy  to  build, 
installs  inside  the  radio!! 

No  drilling  or  special  test 

instruments  required 
And  no  chips  to  replace! 


MARS  27.0-287  MHZ  $49.95 

SWL  26.0-27.7  MHZ  $49.95 

12  Meters        24,8-25.7  MHZ  $49.95 

Or  choose  a  maximum  of  any  2  bands 
for  even  more  fun 

PA  residents  add  6% 

Edward  Ores 

2629  Sapling  Drive 
Alfision  Park,  PA  15101 


NEW! 

70  CM  TRANSVERTER 

15  WATTS 

New  for  1993.  Assembled  in  rugged  die-cast  box. 
IF  28-30  MHz;  output  15  watts  min;  rvr  N.R  3dB 
typicaJ;  13.GV  @  4  a. max.  Switchabte  dual  LO. 
allows  operation  on  432-434  MHz  and  435-437 
MHz  (also  avatEable  430  or  436  MHz).  Internal 
coax  relay  with  type  N  conn.  Requires  separate  rx 
and  tx  LF.  lines  with  approx,  1  mw  drive  on  tx 
(compatible  with  many  HF  transceivers)  and  PTT 
line  grounded  on  tx.  Internal  power  amp  uses 
SAU4  linear  hybrid  module. 

DEM  432-15S  15  watt  transverter  with  2  frequencies 
(432  a  435  MHz)  assembled  and  tesied .  P  rice:  $395 

STILL  AVAILABLE 

DEM  432K  Transverter  Kit  100mw 

3  PCB's  plus  parts  &  xta\  (432  or  435) 

DEM  432PCB      a  pcb"S  only 

432PAK     Basic  Linear  Amp.  Kit  l5w, 

also  transveriers  &  preamps  432*5760Mhte 

antennas  50-5760  MHz  by  DEM  &  Rutland  Arrays 


$155 

$30 
$30 


Write  for  Free  Catalog 

DOWNEAST  MICROWAVE 


RR1  BOX  2310 
ph.  (207)  948-3741 


TROY,  ME  04987 
fax  (207)943-5157 


GIVE  YOUR 

HR-2510  HR-2600 

tfte  same  features  as  the 

"BIG     RIG  S" 


30  Memory  Channels 
Automatic  Repeater  Offset 
Programmable  Transmit  Timeout 
Programmable  Seek/Scan  (5  Khz.etc] 
Programmable  Mike  /Channel  Buttons 
Programmable  Transmit  Freq.  Limits 
Extended  Frequency  Range  uom  13  dm»») 
Priority  Channel 
Split  Frequency 
Many  More  Features 


jMlUl'fcWl 


All  these  features  by  replacing 
your  radio's  existing  "CPU"  chip! 

(Priority  Channel  requires  optional  hardwaref 
$59*95         (Optional  Chip  Socket     $7.50) 


Includes  Operator's  and  Installation  Manuals 

empswrrem 

4773  Sonoma  Hwy.  Suite  132 
Santa  Rosa,  CA   95409-4269 

Write  or  call  (707)  539-0512  for  free  information 
Quantity  prices  available »  Dealer  ijtajjifeftjgglgogjg- 
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1. 1*. 
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,  147.1 
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1 00  S£CONO=ASC(R»GH"rS(WOROSj )):      '  SECOND  *  sectirtd  8-bH  *ffd 

tlO  SECOND=SECONO  0«  2:        '  Turn  Oft  D2 

133  J«DS{WOra3SZl>CHR^SECOND)^     '  Slore  change  in  WORD* 

130  OWH0=5:      '  CMND  =  command  to  set  U4  in  receive 

140  OUT  POflT.SECONE>      '  Write  SECOND  to  data  master 

150  0UTPORT+2.CMND:      '  Command  U4  to  receive  data 

160  OUT  PORT+2,1:      '  Command  U4  to  latfr  data 


It-FfcHI  ffc  5  F4=*»  ft***,  m*  FT=S  It=+  Bc-ICMi  Gt:*tt*ii  *f! 


Photo  D,  FTRSCAN  screen  output  on  a  color  CGA  monitor. 


WORDS  to  the  numeric  variable  FIRST. 
Line  42050  initializes  a  command  variable 
(CMND)  10  set  latch  U3  in  data  input  mode. 
Line  42060  sends  the  data  to  the  latch 
through  the  printer  pon  data  register.  Line 
42070  sends  a  command  through  the  com- 
mand register  to  latch  U3  to  capture  the  data 
at  its  input  (latch  U4  is  not  yet  selected  and 
doesn't  care  what's  in  its  input).  Line  42080 
sends  another  command  to  U3  to  exit  the  in- 
put mode  and  "hold  on"  to  the  data  at  its 
output  for  pins  256  through  two  of  the  rig's 
synthesizer  chips. 

Line  42090  transfers  the  second  8  bits  of 
WORDS  to  the  numeric  variable  SECOND. 
Line  42100  initializes  a  command  variable 
(CMND)  to  set  latch  U4  in  data  input  mode. 
Line  42110  sends  the  data  to  the  latch 
through  the  primer  port  data  register.  Line 
42120  sends  a  command  through  the  com- 
mand register  to  latch  U4  to  capture  the  data 
at  its  input  (latch  U3  is  not  selected  and  is 
ignoring  everything).  Line  42130  sends  an- 
other command  to  U4  to  exit  the  input  mode 
and  "hold  on"1  to  the  data  at  its  output  for  pin 
1  of  the  rig*s  synthesizer  chip,  the  repeater 
offsets,  the  +5  kHz  channel  spacing,  and  the 
three  status  LEDs. 

At  all  other  times,  the  command  register 
should  contain  I  to  keep  the  latches  disabled 
(not  loading  data).  The  STROBE  output  in 
the  printer  port  is  inverted,  so  a  1  in  the 
STROBE  bit  is  really  a  low  in  the  STROBE 
output  pin. 

When  you  first  turn  on  your  computer  and 
radio,  the  LEDs  will  randomly  light  up.  In 
my  computer,  every  other  LED  lights  up,  and 
one  or  both  latches  may  be  in  data  input 
mode.  I  wrote  a  small  BASIC  program  to  ini- 
tially program  the  interface  during  boot- up 
(Listing  2)  from  your  AUTOEXEC.BAT  file. 

Using  the  Status  Register 

If  you  want  to  check  if  the  radio  is  "on" 
using  the  status  register,  use  the  following 
sample  statements  (the  ...  represents  your 
Statements): 

100  ISrrON=([NP(PORT+l)  AND  16) 

1 10  IF  ISITONH6  THEN  „.:  *  If  radio  is 
on. 

120  IF  ISITON=0  THEN  .„:  *  ir  radio  is 
off. 


If  you  want  to 
check  if  the  radio  is 
receiving  a  signal 
through  the  status 
register,  use  the  fol- 
lowing sample  state- 
ments: 

100  RECEIV- 
ING=(INP(PORT+l) 
AND  128) 

110  IF  RECEIV- 
INGS 28  THEN  „.: '  If  there  is  a  signal, 

120  F  RECEIVINGS  THEN  .„:  4  If  there  ts 
no  signal. 

Programming  the  Status  LEDs 

The  lower  three  bits  of  U4  control  the 
lighting  of  the  status  LEDs.  Basically,  you 
only  need  to  manipulate  the  lower  8  bits  of 
the  string  WORD$.  You  must  maintain  the 
first  5  bits  if  you  want  to  keep  the  frequency 
and  the  offsets  the  same.  The  example  in 
Listing  4  turns  on  status  LED2 

You  can  use  the  logical  operators  avail- 
able in  BASIC  to  manipulate  the  lower  three 
bits.  The  logical  operators  are: 

OR  to  turn  on  an  LED 

AND  to  turn  off  an  LED 

XOR  to  toggle  an  LED 

I  encourage  you  to  study  your  BASIC 
manual  to  lcam  more  about  them.  They  are 
quite  easy  to  use  once  you  get  a  handle  on 
them.  Here  are  some  samples  you  can  use  in 
place  of  Line  ]  It)  in  Listing  4: 

1 10  SECOND^SECOND  OR  5:  l  Turn  on 
LED  I  and  LED3 

1 10  SECOND=SECOND  XOR  3:  *  Toggle 
LED1  and  LED2 

1 1 0  SECOND^SECOND  AND  248  '  Turn 
off  LEDL  LED!  and  LED3 

1 10  SECOND^SECOND  AND  250  *  Turn 
off  LED2  only 

FTRSCAN 

Listing  3  is  a  program  called  FTRSCAN, 

I  am  placing  this  in  the  public  domain  for 
your  enjoyment,  edification,  and  use.  Basi- 
cally, this  program  lets  you  enter  a  frequen- 
cy, select  a  frequency  from  a  list  from  file 
FTRSCAN.DAT,  and  scan  the  2  meter  band. 

Initially,  the  program  reads  the 
FTR3CAN.DAT  file  (contains  a  list  of  your 
favorite  frequencies)  and  lists  the  frequen- 
cies on  the  right  side  of  the  screen.  The  pro- 
gram then  asks  you  to  enter  a  starling  fre- 
quency. After  you  enter  a  starting  frequency, 
the  program  displays  the  frequency  in  the 
middle  of  the  screen  inside  a  box  and  lists 
the  function  keys  in  the  bottom  of  the 
screen.  Photo  D  shows  a  typical  FTRSCAN 
display. 

The  following  are  the  functions  of  the 
function  keys: 


Listing  4. 

FI  single  steps  the  frequency  down  by  10 
kHz. 

F2  single  steps  the  frequency  up  by  10 
kHz. 

F3  single  steps  the  frequency  down  by  5 
kHz. 

F4  single  steps  the  frequency  up  by  5 
kHz. 

F5  asks  you  to  enter  a  frequency. 

F6  sets  the  repeater  offset  to  -600  kHz. 

F7  sets  the  repeater  offset  to  simplex. 

F8  sets  the  repeater  offset  to  +600  kHz. 

F9  initiates  scanning  in  reverse  direction 
in  10  kHz  steps. 

F10  initiates  scanning  in  forward  direc- 
tion in  10  kHz  steps. 

When  you  enter  a  frequency  (function 
F5),  enter  it  in  this  format: 

freq,mode 

where: 

frcq  is  the  frequency  (xxx,xx  or  xxx.xxx) 

mode  is  the  repeater  offset: 

^-600  kHz 

S  =  simplex  (default) 

+  =  +600  kHz 

Examples:  146.43  147,06,+  146.76,- 
146.855,-    152.00,S 

Each  frequency  listed  on  the  right  side  of 
the  screen  corresponds  to  an  alphabeL  To  se- 
lect a  frequency  from  the  list,  simply  press  a 
corresponding  alphabet.  For  example,  press 
B  to  select  the  second  frequency  from  the 
list. 

You  can  also  move  up  and  down  the  fre- 
quency list  by  pressing  the  up  or  down  ar- 
row key,  respectively.  The  selected  frequen- 
cy is  preceded  by  an  arrow  symbol  shown 
on  the  screen. 

You  can  use  a  word  processor  or  text  edi- 
tor to  create  FTRSCAN.DAT,  which  is  an 
ASCII  file.  Make  sure  that  each  frequency  is 
followed  by  a  carriage  return  and  line  feed. 
FTRSCAN  will  handle  up  to  24  frequencies, 
which  is  the  maximum  number  of  lines  on 
the  soeen. 

You  can  also  listen  in  on  a  repealer  input 
frequency  by  pressing  CTRL-T  (hold  down 
the  CTRL  key  and  press  the  T  key).  The  fre- 
quency box  will  show  the  input  frequency. 
Press  CTRL-T  again  to  restore  the  repeater 
frequency-  CTRL-T  will  have  no  effect  on 
simplex  frequencies. 

To  exit  the  program,  press  F5  and  then 
press  the  RETURN  key  without  entering  a 
frequency.  You  can  exit  the  program  and  still 
use  the  last  selected  frequency  and  be  able  to 
run  other  programs  on  your  PC*  just  so  long 
as  you  do  not  try  to  "print"  anything  to  the 
parallel  port.  If  you  are  capable  of  routing 
printer  outputs  through  a  serial  port  (by  us* 
ing  DOS'S  MODE  command)  and  have  a 
printer  that  has  a  serial  port,  then  you  can 
print  your  files  and  still  maintain  the  con- 
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n/, 


T, 


EC  TOR  riNDER 


ZERO- IN 
THE    SIGNAL" 


\ 


HAND-HELD 

PHASE    SENSE 

ANTENNAS  FOR 

VHF  DIRECTION 

FINDING.  USES 

ANY  FM  XCVR. 

COMPASS  GIVES 

DIRECTION. 
ARMS  FOLD  FOR 
STORAGE  *  TYPE 
VF-14  2  COVERS 
BOTH  2-MTRS  & 
220MH£+   OTHER 
MODELS  AVAILABLE, 
WRITE  OR  CALL  FOR 
MORE  INFO. 
S   TYPE  VF-142 

$129.95   619- 

RADIO  ENGINEERS      565-1319 


$3.50    SHIPPING 
CA.    ADD    TAX) 


H.T.  BATTERIES 
2.3  AJ«,  12  VOLT  EXT.  PAK 

With  Belt  Pouch,  Charger  &  Cable 
$\zq:7"  x2  3/4"x1  1/4" 

$59*90  ppd.  MA  RES.  add  5%  tax 

WE  HAVE  THE  BEST  PRICES  ON: 

MULTIPLIER  H.T.  BATTERIES.  LARSEN  ANTENNAS, 
A/S  ANTENNAS,  ANTENEX  ANTENNAS.  ANTENNA 
PARTS,  ARRL  PUBS.,  MOBILE  RIG  MOUNTS  &  MORE- 
SEND  FOR  CATALOG 
WE  ACCEPT:  VISA,  MQ,  CHECKS.  MO 
NO  C.  O.D.  Please  Allow  3-4  wks  tor  d&i 

CUSTOM  AUTO  RADIO 
of  WATERTOWN 

660  ARSENAL  ST.,  WATERTOWN  ,  MA  021 72 
TEL  (617)923-2122 


J 
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3941   MT.  BRUNDAQE  AVE. 
SAN  DIEGO  CA.92111 
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Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today.  .  .  1-800-274-7373 


Next  Day 


QSL 


E 


s 

7  wa*Cotor 
Rainbow  Assortment 
Cult  Today  & 
We  Ship    Ntxt  l*ay 


lift  1 1 


r 

I A  n  term  as  West 
V801)  373-S4Z5 


100  $29.95 

200  $J9r9S 

400  $49.95 

500  S>4.95 

1WQ  $99.95 

,%ll  .^Jt-f"  PfiJ  tad  daj  uYrl  pri*rll}  rait. 
i-Mr  4i4 vrnl[;JiL  lir  dellvurv  jd<J  "SI l*_ 

Bui  £0062-5,  Provo,  U  I  JtMHji 


2nd  Day 
$24.95 
$34,95 
$44.95 
$49.95 
SH9.95 


ASAP 
$19.95 
$29.95 
$39.95 
$44.95 
$79.95 
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Amateur  Radio  Language  Guide 


Hundreds  of  phrases,  especially  for  the  ham  radio  operator 

*  VoL  1  -  French,  Spanish,  German,  Japanese,  Polish 

*  VoL  2-  Swedish,  Italian,  Portugese.  Croatian,  Norwegian 

*  Vol,  3  -  Russian,  Danish,  Czech.  Korean,  Hawaiian 

*  VoL  4  -  Chinese,  Dutch,  Finish,  Romanian,  Vietnamese 

*  Vol.  5  -  Hungarian,  Arabic,  Phifipino,  Turkish,  Indonesian 

Send  $10  per  volume  (postage  included)  to: 
ROSE,  P.O.  BOX  796,  MuntteleirL  II  60060-0796 


SPECIAL  HOLIDAY  OFFER:  ALL5VOLUMESQNLYS45-95! 

Speak  To  The  World 
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-"^P  Quality  Microwave  TV  Antennas 


WIRELESS  CABLE  -  IFTS  -  MMDS  -  Amateur  TV 
Ultra  High  Gain  S0db(+}  -  Tuneable  1.9  to  2.7  Ghz. 

•  55-Channel  Dish  System     S  199.95 

•  36 'Channel  Dish  System     S  149.95 

•  20-Charmet  Dish  System     S 124 .95 

•  Optional  Comiwrc*  Gfid  Antenna  (not  shown|i  Add  S-W  00 

•  Vagi  Antennas,  Components,  Custom  Tuning  Avertable 
-  Call  Of  write  |&A$£)  for  "FfllE"  Calakig 

PHHJJPS-1KH  ELECTRONICS 

Dish  System    p.Q.  Box  8533  *  Scottsdate,  AZ  85252 

(602)  947-7700  (£3.00  Credit  all  phone  orders) 

Witlerfinl  *  Vfca  +  flmentan  trpfess  ■  EflQ'i  •  Quantity  hiung 


LIFETIME 
WARRANTY 
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THIS  MONTH'S  GOODIE  FROM  THE  CANDY  STORE 

ICOM 

2GAT 

$325.00 


] 


SmntJar  Savings  On  Yaesu,  Astnon, 
Icorri.  Hy-Gain,  Allreco,  Etc  AH  L.T.O. 

MFJ  1 7  24  MAG  MOU  NT  AN  TEN  N A  $1 4.00 

Over  9039  Ham  Items  in  Stock,  all  Prices.  Cash  FOB  Preston, 
bfonj  Specials  in  HAM-ADS.  Looking  for  Something  not  Usled? 

Call  Today  (208)  &52-0830 

ROSS  DISTRIBUTING  COMPANY 

78  S-  Stale  Si  reel,  Preston,  Id.  83263 

Hours  Tufl.  Frl.  9-6  -  3  2  Mondays.  Closed  Sat.  &  Sun. 
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■.  -:p:: 


Micro  Video  Camera 


Small  size  rx2"x 
3*.  Ughl  Weight  < 
4oz.  Low  Power  7-15 
voiis.  @  S5ma. 
Low  light  @  2  Lux. 
Camera  comes 
complete  in  metal 

case  with  RCA  plug  for  video  out  and  two 
pigtciiled  power  wires.  Camera  is  pre- 
sently in  use  in  R/C  airplanes,  helicopters, 
cars,  tanks  and  robots.  Camera  output  is 
standard  ISTSC  at  1  v  p-p,  240  line  re- 
solution with  electronic  ids.  Full  stock 

on  hand- 


Satisfaction  Guaranteed! 

Factory  New,  only  $289.95+s/h 

For  product  information  and  ordering. 

Call  1  (800)  473-0538 

MICRO  VIDEO  PRODUCTS 

1334  So,  Shawnee  Dr.  Santa  Ana, 
California,  zip  92704     FAX  (714)  545-8041 


THE  FAMED  2  METER 

as.  a.  9209 


+9  db  Co-Linear  "MultiWave"  Base 
Station  Double  5/8  over  1/4  wave 
delivers  up  to  +9  db  gain.  All  fiberglass 
&  solid  aluminum  construction.  Fits 
masts  up  to  1-1 12* .  2  Meter  Base 
Station  1 0'  length. 


$32.43 

+S4.00  S&H 

{SC  RES.  5%  SALES  TAX} 

CHECK  IN  ADVANCE  OR  COD. 

ALSO  AVAILABLE  IN  220  &  440 


Model  9209 
+9db 


^Service  is  the  Hea  son  For  Out  Success" 

Tel :  (BQ3)293-7fla8  P.O .  Bom  3451 

Wfcfls:  1-BQQ-722-2163T  Myrtle  Bead! ,  SC  29573 
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Courteous  Service  *  Discount  Prices  •  Fmat  Shipping 

ALL  ELCCTROniCS  CORP. 

Mail  Order  Electronic  Parts  And  Supplies 

P.O.  Box  567*  VanNuys,  CA  91408 


AUTOMOBILE  ALARM 


Protect  your  caf 
and  its  contents 
with  the  Anes 
PRO- 500  alarm 
system.  Tho 
electronics  and 
speaker  of  ihrS 
passive  anti-theft 
system  are  com- 
bined into  one  assembly  making  it  easy  to  install,  easy 
to  operate.  Automatically  turns  itself  on  and  provides  a 
60  second  exit  delay  when  the  ignition  is  turned  oH. 
Upon  re-entry  of  the  vehicle,  you  have  10  seconds  to 
turn  on  the  ignition  and  disarm  the  system,  The  alarm  is 
triggered  if  any  change  in  battery  voltage  occurs  (cour- 
tesy lights,  brake  lights,  dash  lights).  Sounds  a  high- 
pitched,  high- low  siren.  Battery  bach-up  feature  protects 
even  H  battery  cables  are  cut.  Includes  all  necessary 
wiring,  parts,  window  stickers  and  instructions.  Not  in- 
cluded, but  recommended  is  a  single  pole  "valet  switch1" 
for  disarming  the  alarm.  Originally  sold  for  $65.00  or 

more.  These  units  were  removed  from  store  shelves. 

and  some  of  the  packages  show  signs  of  wear.  The 
alarms  are  fully  functional  and  guaranteed. 

CAT#AL-500    $20.00  each 


10,000  Mfd  50  Vdc  Capacitor 


SpragueBlDHH 

High  capacity  and  voltage  in  a  relatively 
small  package.  1.395"  diameter  X  2,05" 
high*  0>05*  dia.  pc  pins  on  0.4"  mounting 
centers.  Also  has  3  extra  tabs  for  mound- 
ing stability. 

CAT#  CP-1050    $2.25  ©acb  *  5  for  $10.00 


8MM  VIDEO  CASSETTE 
TAPES  (USED) 


Sony  120  minute.  Hi8 
metai  particle  video 
cassettes.  Used  and 
bulk  erased.  In  new 
condition,  these 
high  quality  cassettes 
would  sell  lor  consider- 
ably more.  A  great  deal  for  8mm  camcorder  users. 

CAT#VCU-8  $2.50  each     5  for  $11.00 


730  Watt  Switchng 
POWER  SUPPL  Y 


Youngone  Communication 
Model  «YP  T31-05 
Input:  90-1 20  Vac  Of 

180-250  Vs& 
Output:  +5  Vdc/15  amp 
-  5  Vdc/0.3  amp 
4 12  Vdc/4.2  amp,  -1 2Vdc/0\a  amp, 
Fan  cooled  switching  power  supply.  Housed  in  vented 
metal  cabinet  6"  x  5.5"  X  3.65"  high.  Requires  IEC  type 
power  cord.  CSA  and  UL  listed.  Output  leads  terminate 
to  O.l"  single  row  connectors. 

CAT#PS-130    $23.50  each 


(USED)  RECHARGEABLE 
A  A  BATTERIES 


€ 1 


Standard  1 .20  Vdc  500  mAh 
nickel  cadmium  rechargeable 

batteries,  Guaranteed. 

CAT#  NCe-AAU     $  1 .00  each 


,  i . , .  1 1 .  1 1 1 1  j  n  i.v.  ■■■■■  ■  ■  .■  .■-■■-■-- L-- 


ttfttrora  &flra^&;: 


^^^^^^^^^^^^^m 


■  .JL  ■  J  -■-  ULJ-m_l, 


Lir-1 


TERMS:  Minimum  order  $10  00.  Stopping  and  handling 

for  the  48  continental  USA.  $3  50  per  enter.  AH  others 

including  AKt  Hi  PR  or  Canada  must  pay  toff  shipping. 

AM  orders  deirvered  m  CAL&QRNtA  must  include  state 

sales  tax  (7.25%,  7.5%,  7.75%,  8. 25%,  8.5%)  .Quanfflto 

|  Limited.  ntQ  C.O.D.  Prices  subject  to  change  w/out  notice. 


Call  or  Write  For  Our 
FREE  64  Pag&  Catalog 

(Outside  The  U.S.A.  Send  $2.00  Postage) 

ALL  ELECTRONICS  CORP. 

CA  -  91408 
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SPY  ON  THE  EARTH 

See  live  on 

your  PC 

what 

satellites  in 
orbit  see 

Learn  how  you  can  benefit  greatly  from  |his  exciting  new 
lechrtqlogy.  Send  $30  ($35  a.r,  $40  overseas)  for  our 
fantastic  12  diskette  set  of  professional  quality  copyrighted 
programs  (IBM  type)  that  does  satellite  tracking,  data 
acquisition,  image  processing,  file  conversion  and  much 
more.  Diskette  and  information  package  includes  all 
programs,  satellite  views.  C  language  source  code  for  a 
popular  satellite  image  acquisition  program,  hardware 
schematics,  catalog  and  discount  certificate. 

VANGUARD  Electronic  Labs 

Dept.  A,  196-23  Jamaica  Ave. 
Hollis,  NY  11423    Tel.71 8-468-2720 


RACK  AND  CHASSIS  BOXES 


RACK  BOXES 

MODEL' 


1RUS 
1RIU7 
■i<-  '. 
3P.,'b 
2RU7 
WLHO 

3flU7 
3HU1G 


ii 


».75 

f,75 
1.75 
3.W 
1» 
3.50 
:,  if, 
5.35 
5  25 


5 

7 

5 
7 

7 


m£ 


31  EG 
M.60 
31.50 
33.60 
35.70 
39.90 
4SQ0 
4410 


FEATURE* 

EASYTOF«F*CME 
SHIPPED  {FLAT} 

ALL  MAIM  PANELS  AJ-fc 
FLAT  FFiONr  AND  REAR 
ARE  aEAR  BPIUSHED 
AWOCHJED.  tOP, 
BOTTOM  AND  IHE 
END  PANELS  ARE 
BLACK  eRuSHED 


CHASSIS  BOXES 

WibEL 

* 

C- 

ti 

TfTJHT 

MC-iA 
MC-2A 

4 

I 

5 
3 

:■ 

HS.7S 

^7.65 

* 

MG-JA 

MC-4A 

S 

4 

3 

2 
3 

19.95 
17  H5 

MC-SA 
MC-6A 
HC-7A 

MC-eA 
WC-yA 

& 
S 
A 

a 

H 

4 

7 
7 

7 

3 

a 

4 

4 
4 

19.95 

19.95 
2205 

24  15 

NT  SHOWN 


l/re  A  /  j/f*  **  *K'  *mMpl  ****  "*  ^^"c*00- oran  r  i^ect  from  the 

Vf&M  /   tWlUf    FACTOR  C*lPf*f1«0CB0EPSSHliPPEfll*,S(ifBLfi|[HIO&IAflGE 

SEcasc  day  am  fraoq  next  qm  air  traoo 

SESCOM  IMC.  21  TOWARD  DRIVE HENOERSON,  MVU  5  A 

990 15-JC49  (ORDERS) 600-634-3457  (TECHNICAL  HELP) 

702-565^3400  FAX  702-565-4  B2S 


^~ 

" 

"" 

l'l 
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BATTERIES 

Nickel-Cadmium,  Alkaline,  Lithium, 
Sealed  Lead  Acid  For  Radios,  Computers, 
Etc.  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 

WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.Y0ST  &  CO 

7344TETIVARD. 
SAUK  CITY,  Wl  53583 

(608)643-3194 
FAX  608-643*4439 
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American  Heart 
Association 


nection  of  your  in- 
terface to  the  paral- 
lel port. 

The  program  in 
Listing  3  assumes 
you  have  LPT  1  with 
a  base  port  of  378 
hexa-decimaL  If 
you  want  to  use 
LPT2  or  a  parallel 
printer  port  that  is 
included  in  your 
monochrome  video 
adapter,  then  change 
line  40  to  reflect  the 
port  address.  See 
Figure  3  for  the  pos- 
sible port  addresses. 

Observations 

It  is  very  possible 
that  stray  RF  will 
bounce  around  be- 
tween the  transceiv- 
er and  your  PC 
throueh  the  inter- 
face  circuitry.  All 
connections  be- 
tween the  interface 
and    the    ri^    are 

shunted  with  0.1  (iF  capacitors.  In  my  setup, 
I  found  about  10  frequencies  that  are  unus- 
able because  of  these  stray  signals.  Fortu- 
nately, nine  of  them  are  on  unused  frequen- 
cies, leaving  one  that  sits  on  a  packet  fre- 
quency. You  can  block  these  frequencies 
from  your  scanning  by  creating  a  frequency 
intercept  table  in  your  program,  if  you  so  de- 
sire. 

The  5 1 06  synthesizer  is  siow  when  lock- 
ing onto  a  new  frequency*  This  means  that 
you  won't  be  able  to  make  your  radio  scan 
quickly  like  today's  commercial  scanners. 
However,  you  can  successfully  scan  up  to 
five  frequencies  per  second.  The  actual 
scanning  race  can  be  increased  or  decreased, 
depending  on  the  squelch  selling.  I  found 
that  if  I  turn  the  squelch  down  very  near  the 


PARTS  LIST  FOR  THE  PC^TO-FTR146  INTERFACE 

U1,U2 

4050 

Non-inverting  buffer 

U3,U4 

74LS373 

D4ype  latch 

U5 

7408 

AND  gates 

U6.U7.U8 

4049 

Inverting  buffer 

U9 

7808 

8-voft  regulator 

U10 

7805 

5-voft  regulator 

Q1-Q13 

2N39Q4 

Switching  transistor 

R1-R11 

15k 

R12-R29 

470  ohm 

R30-R44 

10k 

R45-R57 

Ik 

C3-C4 

0.01  ^F 

Regulated  supply 

C1-C2,C5-C7, 

C23 

C25,  C27-C29 

0.01  u.F 

Bypass  capacitors  for  U1  through  U8 

C24.C26 

25liF 

C8-C-22 

0.1  LiF 

D1  D18 

LEDs 

5  red,  4  yellow,  9  green  w/snap-in  holders 

Boards  (2) 

Radio  Shack  276-147  (cut  second  board  in  half  for  LEDs) 

Steel  box 

Radio  Shack  270-274 

Cables 

25-wire  ribbon  cable  from  transceiver  to  0-SUS  piug 

(Radio  Shack  278-773) 

25- wire  cable  from  D-SUBto  interface 

15-wire  cable  from  interface  to  PC  parallel  printer  port 

Hardware 

Various  4-40  and  #6  nuts,  bolts  and  tocth  washers 

Nole:An  etchet 

d  and  drilled  PC  board  is  available  (or  $9  -t-  $1.50  shipping  per  order  from 

FAR  Circuits, 

18N640  Field  Court, 

Dundee  I L  60118. 

Most  parts  are 

available  from  Radio  Sback  and  JDR  Mi  erode  vices, 

threshold,  the  interface  will  scan  faster*  You 
can  experiment  with  line  50  in  Listing  3  SO 
change  the  scanning  rate.  This  rate  works 
fine  in  my  PC-XT  running  a  8088  CPU  at  10 
MHz,  however  you  will  need  to  significantly 
increase  this  value  if  you  are  using  a  much 
faster  machine  based  on  a  386  or  a  486  pro- 
cessor. 

Well,  my  dream  of  controlling  a  2  meter 
rig  using  my  PC  is  now  a  reality,  One  of  my 
many  projects  is  to  develop  a  TSR  (Termi- 
nate and  Stay  Resident)  version  of 
FTRSCAN  so  while  working  on  another 
program  I  can  use  a  hot-key  to  activate 
FTRSCAN,  change  a  frequency,  and  return 
back  to  what  I  was  doing.  The  list  of  soft- 
ware ideas  is  only  limited  by  my  imagina- 
tion. 


Ham  help 


Number  24  on  your  Feedback  card 


Your  Bulletin  Board 

We  are  happy  to  provide  Ham  Help  listings  free  on  a  space  available  basis.  To  make  our  job  easier  and 
to  ensure  that  your  fisting  is  correct,  please  type  or  print  your  request  clearly  double  spaced,  on  a  fuil  8 
1/2"  x  1V  sheet  of  paper.  You  may  also  upioad  a  listing  as  E-maif  to  Sysop  to  the  73  BBS  Special  Events 
Message  Area,  #11.  (2400  baud,  8  data  bits,  no  parity,  1  stop  bit)  TeL  (603)  924-9343.  Please  indicate  if 
it  is  for  publication.  Use  upper-  and  lower-case  letters  where  appropriate.  Also,  print  numbers  carefully— 
a  1,  for  example,  can  be  misread  as  the  tetters  i  or  i,  or  even  the  number  7.  Specifically  mention  that 
your  message  is  for  the  Ham  Help  Column,  Please  remember  to  acknowledge  responses  to  your  re- 
quests. Thank  you  for  your  cooperation. 


I  want  to  contact  Heathkit  SB  series 
owners/collectors  interested  in  exchanging  equip- 
ment, parts,  manuals,  or  information.  Contact  Bob 
Schlegel  N7BH,  2303  286th  St,  East,  Hoy  WA 
98580. 

NEEDED;  Manual/schematich  or  a  copy,  for  a  KDK 
2  meter  mobile  radio,  Model  #2033.  Rick  Labrecque 


N11TN,  RR#1  Box  990,  Dixfield  ME  04224, 

I  am  looking  for  a  copy  of  the  schematic  diagram 
for  a  Conar  Model  452  (two  meter)  transceiver.  This 
radio  was  supplied  as  a  kit  for  a  National  Radio  In- 
stitute correspondence  course  in  the  late  70s.  I  will 
pay  all  costs.  William  Fritsche  K0SDZ,  1512  W.  Cali- 
fornia Ave.,  $t.  Paul  MN  55108. 
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Radio  Fun 


"The  beginner's  guide  to  the  exciting 

world  of  amateur 
radio. " 

Radio  Fun  is  packed  full  of 
information  to  help  you  get 
more  fun  out  of  amateur 
radio.  Basic  "how-to" 
articles  will  get  you  up  and 
running  on  packet,  ATV. 
RTTY.  DXing.  and  the 
dozens  of  other  activities 
that  make  amateur  radio 
such  a  great  hobby.  You'll 
get  equipment  reviews 
geared  toward  the 
newcomer.  Well  help  you 
upgrade  to  a  higher  class  license  with 
monthly  columns  designed  to  teach  you  what  you  need  to  know 
in  a  fun  and  exciting  way+  You'll  find  it  allt  and  more,  in  the 
pages  of  Radio  Fun. 

Don't  wall  another  minute.  Subscribe  today  for  only  $12.97  for 
one  year.  That's  12  Issues  of  the  only  ham  radio  magazine  that 
is  geared  especially  for  the  newcomer,  or  any  ham  who  wants  to 
get  more  fun  and  excitement  our  of  amateur  radio-_R_icfio  Fun! 

12  issues  for  ony  $12.97 
1-800-257-2346 


UNIVERSAL  RADIO  HAS  MOVED 


Universal  Radio  has  moved  four  miles  to  its  new  expanded 
location.  We  are  now  only  15  minutes  from  downtown  Columbus 
and  the  Columbus  airport.  Visit  our  big  operational  showroom.  We 
carry  all  lines  of  new  and  used  shortwave  and  amateur  equipment. 
Get  a  hands-on  look  at  that  new  rig  you  have  been  thinking  about! 
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Storm  Hours 
MorvFrl.     10:00  -  5:30 
Thursday    10:00  -  8:00 
Saturday    10.00-3:00 


HUGE  COMMUNICATIONS  CATALOG 


The  new  Universal  Radio  100  page  communications  catalog 
covers  everything  that  is  new  for  the  amateur,  shortwave  listener 
and  scanner  enthusiast.  Equipment,  antennas,  books  and  acces- 
sories are  all  shown  with  prices,  This  informative  publication  is 
available  FREE  by  fourth  class  mail  or  for  $1  by  first  class  mail. 


■--■ 


Universal  Radio,  Inc. 

6830  Americana  Pkwy. 

Reynoldsburg,  Ohio  43068 

800  431-3939  Orders 
614  866-4267  Information 
614  866-2339  24  Hour  FAX 
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Number  23  on  your  Feedback  card 


m  jgm  Number  23  on  your  FeeaDa< 

73  INTERNA  TIONAL 


Amie  Johnson  N1BAC 
43  CH6  Homestead  Hwy. 
N.  Swamey  NH  03431 

Notes  from  FN42 

//  you  are  anything  tike  me  (a  dedi- 
cated ham)t  you  tike  to  receive  things  in 
the  maii,  such  as:  ham  magazines,  QSL 
cards  with  an  SASE,  letters  from  loved 
ones  and  friends,  ham  equipment  cata- 
logs, etc.  I  also  enjoy  receiving  maii 
from  other  hams  throughout  the  wortd, 
passing  on  important  information  about 
happenings  in  their  area  of  a  country  or 
of  the  country  itself.  And  what  I  enjoy 
even  more  is  passing  that  information 
on  to  the  thousands  of  readers  of 73. 

/  have  been  blessed  with  many  great 
Hamba$$ador$  through  the  three-plus 
years  I  have  been  putting  tfiis  column 
together  Some  have  come,  and  some 
have  gone.  Some  have  become  just  too 
busy  to  keep  it  up  and  some  just  got 
tired  (f  guess)  Some  have  become 
Silent  Keys.  Some  have  moved  to  other 
locations  and  haven't  got  settled  in  yet 

Some  countries  just  haven't  reaffy 
gotten  started  with  ham  radio,  either 
from  the  beginning  or  after  changes  in 


political  status.  $o  there  are  no  hams  to 
pass  the  information  on.  Some  coun- 
tries are  in  such  political  and  economic 
tangles  that  those  in  power  or  who  have 
the  money  to  be  involved  in  amateur  ra- 
dio are  too  busy  with  other  things  to 
pass  on  ham  information. 

t  used  to  think  that  being  busy 
leaves  no  time  to  do  other  things,  but  t 
think  I  have  proved  this  wrong.  Some  of 
the  best  college  students  /  have  seen  in 
my  teaching  career  have  been  very 
busy  in  campus  activities  and  athletics. 
I  have  teamed  from  them  that  they 
make  plans  and  make  every  minute 
count.  Being  busy  doesn't  mean  that 
there  is  no  time  for  fun  things;  to  the 
contrary— these  students  just  plan 
property  to  make  everything  happen. 

What  does  this  discussion  have  to 
do  with  ham  radio?  What  t  have  been 
leading  up  to  is  that  every  one  of  us 
does  have  time  to  do  many  things,  even 
if  we  think  we  are  too  busy  All  it  takes 
is  a  tittle  planning.  How  long  does  it 
take  to  gather  some  ham  news  in  one's 
area  and  write  a  half  page  or  page 
about  it?  How  much  time  does  it  take  if 
it  is  done  three  or  four  times  a  year?  t 


don't  think  it  takes  THAT  much  time 
over  a  one-year  period,  is  that  any  ex- 
case  to  not  become  a  Hambassador  for 
your  country?  NOf  What  if  your  English 
is  not  so  good?  Is  that  any  reason  not 
to  become  a  Hambassador  for  your 
county?  NO!  I  think  I've  done  a  good 
job  so  far  in  deciphering  the  reports 
from  other  countries. 

So,  as  you  can  see  from  the  previ- 
ous arguments,  there  is  no  reason  for 
you  not  to  volunteer  to  become  a  Ham- 
bassador for  your  country.  And  the  re- 
wards: You  get  your  name  in  print  and 
get  a  free  airmail  subscription  to  your 
favorite  amateur  radio  magazine,  73 
Amateur  Radio  Today.  And,  last  but 
certainly  not  least,  the  rest  of  the  wortd 
gets  to  find  out  what  is  happening  in 
your  country.  I  think  that  is  one  of  the 
most  rewarding  things  about  this  job, 
besides  working  with  the  great  people 
at  73,  Even  it  you  don't  want  to  become 
a  Hambassador,  send  me  some  infor- 
mation anyway 

Don't  put  ft  off;  write  me  today  either 
at  the  magazine  address  or  at  the  ad- 
dress at  the  beginning  of  this  column. 
Send  a  small  sample  of  your  writing. 
Better  yet  send  me  some  information 
about  what  is  happening  ham- wise  in 
your  area.  Do  it  todayl  Get  involved  in 
this  great  hobby  of  ourst 

73  for  now.— Amie,  N16AC 

Roundup 

IARU  Region  3    It  has  been  an- 


nounced that  China  has  decided  to  al- 
low individual  amateur  stations  to  oper- 
ate after  December  22.  1992.  The  calk 
sign  prefixes  will  be  BA,  BD,  and  BG. 
The  Chinese  Radio  Sports  Association 
has  been  working  on  this  for  many 
years, 

Philippines  On  behalf  of  the  officers 
and  members  of  the  Benguet  Amateur 
Radio  Operators  Network  Society  and 
the  Texas  Instruments  Amateur  Radio 
Giubr  we  wish  to  express  our  profound 
gratitude  for  the  publication  of  the  infor- 
mation regarding  the  Special  Event  Sta- 
tion 4G2BAG  commemorating  the  83rd 
founding  anniversary  of  Baguio  City, 
Philippines, 

As  an  additional  note,  we  wish  to  in- 
form all  readers  inat  AMn  4F2AWE,  one 
of  the  participating  stations  for  the  spe- 
cial event  and  the  president  of 
BARONS,  inc.,  became  a  Silent  Key 
last  31  October  1992,  at  the  young  age 
of  24. 

Russia/USA  Downloaded  from  pack- 
et: The  R&R  Calfsign  Database  contain- 
ing 30,780  names  and  QSL  addresses  of 
stations  in  Russia  and  the  independent 
republics  is  available  for  downloading 
free-of'Cfiarge  from  the  Mountain  Retreat 
BBS  at  (408)  33W595.  LLflBS  SYsopS 
can  FREQ  the  file  R& RCALLS.exe.  Any- 
one can  download  the  file  without  upload 
restrictions  or  BBS  registration,  The  pro- 
gram and  data  are  shareware.  The  file  is 
almost  1  megabyte  long,  so  call  in  during 
cheap  time. 


1992  CALL  DIRECTORY 
(On  Microfiche) 

Call  Directory  

Name  Index . . 
Geographic  Index 

All  three  -  -  $25 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 
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CIRCLE  170  ON  READER  SERVICE  CARD 


Simplex  Repeater  System 


Handie  TaJHJe  ready  -  Plugs  into  spk/mic 

32  Df  65  Second  operation   -  32K  bit  operation 
2  mode  operation.     Announce  or  Repeater 

-  Commercial  quality  3.2  kHz  pass  band 

■  Emergency  coordination  tests  and  dnris 

-  Club  meetings  announcements 

-  Temporary  repeater  services 

-  Range  calenders 

-  Great  (or  sotar  powered 

-  Hiking,  fishmg,  back  packing,  exploring 

-  Licensed  to  your  call 

■  Great  wired  into  your  mobile 
I* 
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ft"  s  Amazing  what  Simplex  van  do  Better! 
US  Digital  Co  US  Money  Order  -  Prompt  Service 

380  Rougeau  Ave        Certified  Cheque  ■  Prompt  Service 
Winnipeg  MB.  Personal  Cheque.  Clearing  Time 

Canada  R2C4A2       phone  [204}  661  6859 


*  Unobtrusive 

*  Eially  Concealed 

*  Snaps  on  Handheld 

■  WctQha  only  1  D  01, 
■  Adds  No  Bulk  or  H&lflht 

Antennas  West 


Boi  flMaA  fl  Pujyp,  lit  wgd  ] 

\  s  t    See  and  Hear  the  Difference 


Rang*  Extender  for 
2  meter  Handhelds 

■  B0OSI5  $131*3:  from  Fie* 

&  1/4  wave  Antennas 

*  Lowers  Radiation  Angle 

•  IrsprcvasBothflfccsive 

and  Tf  gngmfl 

■  R^i**  LO*1  Power 

Performance 

■  Saves  yo*u  r  BaTtery  Pack 
Order  Hotline 
500-926»737o,—p 


CIRCLE  107  ON  READER  SERVICE  CARD 


SUPER  QRP  TRANSMITTER! 

It's  so  easy  —  It's  ready  to  go! 
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Completely  built  and  filed.  EXfREMEL  Y  high  quality 
•  Complete  low  power  CW  transmitter 

•  Up  to  2-2    *altsRF  output  •  10  16V DC  operation 

•  Excellent  keying  characteristics 

•  Department  of  Dtf*n*#  MIL-  Spec  poweramplifierfsi 

•  Compact,  rugged  and  "air  ready" 

■  Undergoes  itringenl  assembly  &.  inspection  process 

•  Superior  QRP  world- wide,  military  grade 

Jusi  conneci  a  battery,  anienna.  key  and  plug  in  your 
favorite  crystal- that  s  it— BEST  GLOBAL  VALUE* 

ALL  Pncei  now  include  tfrtt  dott  shipping,  wortd- wide. 
Ovarsaas  Potfst  money  order  or  U.S.  correspondent  bank. 


SWI-30M  $30 
SW1-40M  S3-I 
SW1-20M  S3? 

swmtm  we 
swi-i5M  m 

SW1-12M  m 
SW1-10M  S34 
SW1-BQM  S35 
SWM60M  140 


Oaliont;  Oufli  power  amplifiers—  DPA  £4 
Du  a  I  d  ri  ver  stage  t—  □  D  S  S2 

Molal  Cite  w/RCA  jacks,  air  ready "—  $11 
Combat  Case,  black  epoxy  brick,  rf  shield, 
req  1  j  1  rns  a  pflem  I  3 W 1  —  P.  U.  R. 

Xtalt:  SailO.  280SD,  24900,  21  ISO,  21110, 
2T060.  16074,  14060.  10115.  10106,  7125, 
7110,  7040,  7030.  3710,3700,  3560. 3535  k  Ha 

S6. 95  each 


RYAN  COMMUNICATIONS 

Qox  1 11 E  Camel ot  Rd    Porler^ville.  PA  1605  V  USA 

t412} 368  3859 


NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,114+ Hams,  via  your  computer 
$29.95  per  year  —  unlimited  usef 

BUCKMASTER  PUBLISHING 
Route  4,  Box  1630  Mineral,  VA  23117 

703:  894-5777         800:  282-5628 

CIRCLE  7  ON  READER  SERVICE  CARD 


Townsend  Electronics,  Inc. 

presents 

CM.  Howes  Kits 

for 

H.F.  Amateur  Equipment 


"RIG  SAVER" 

HX  and  Mobil  Mounts 


U9.H 


THE  WORLD'S  BEST 


in  hmm  radio  books  And  publications 

28  page  catalog  $1.00 

Outside  USA  $2.00 
l-219-5?40*dl 

Townsend  Electronics,  Inc* 

Bo*  J 1 55  *  Plcfcctoiv  EN  44543 


CIRCLE  190  ON  REAPER  SERVICE  CARD 


CIRCLE  299  ON  READER  SERVICE  CARD 
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ISRAEL 

Ron  Gang  4X1 UK 

Kibbutz  Urim 
D.Hegev  85530 

Israel 

The  "A>Team"  Outfoxes  the  Foxes 

Almost  all  summer  long  serious  inten- 
tional QRM  plagued  ine  main  Tel  Aviv  2 
meter  repealer.  All  but  the  strongest 
stations  were  at  the  mercy  of  some 
QRMers  who  seemed  to  be  dedicated 
to  systematically  making  lire  miserable 
for  anyone  wanting  to  use  the  machine. 
The  lowlifes  even  GRMed  hams  who, 
after  being  run  off  the  R7  machine, 
went  to  other  repeaters.  Your  faithful 
scribe  was  one  of  the  unfortunate  vic- 
tims. On  a  few  occasions  the  weekly  Is- 
rael Amateur  Radio  Club  net  was  dis- 
rupted. 

There  were  some  partisan  attempts 
to  nab  the  offenders,  but  alas,  the  inter- 
ference persisted.  Only  once  the  track- 
ers got  organized  and  started  to  work 
as  a  team  did  they  get  successful.  In 
this  way,  two  offenders  were  tracked 
down  and  only  then  were  legitimate 
contacts  heard  on  the  Tel  Avw  R7  re- 
peater. 

On  the  weekly  "Gal  HaMeshudar," 
the  I  ARC  News  magazine  on  the  Air, 
Tuvia  4X4GT,  presiding  as  master  of 
ceremonies,  promised  that  soon  the 
tARC  wouid  announce  the  name  of  the 
pirate  whom  the  clubs  task  force 
tracked  down  and  caught.  The  I  ABC 


has  applied  to  the  proper  authorities 
and  filed  an  official  com  plaint 

The  pirate,  who  interrupted  commu- 
ntcations  on  the  Tel  Aviv  R7  repealer 
and  on  the  other  machines,  was  caught 
operating  a  high-power  transmitter  in  a 
moving  vehicle.  Tuvia  said  that  the  of- 
fender  will  be  sued  for  damages  caused 
by  hts  interference,  including  preventing 
the  officials  of  the  (ARC  to  transmit  in- 
formation to  the  membership  on  a 
weekly  net 

Now  thai  the  task  force  has  been 
formed,  Tuvia  said,  once  they  go  into 
operation  it  is  just  a  matter  of  minutes 
before  they  can  track  down  the  interfer- 
ing station.  He  asked  hams  to  install  ro- 
tatabie  2  meter  beams  to  help  pinpoint 
the  location  of  jammers,  and  promised 
that  the  next  issue  of  "HaGaf1  will  fea- 
ture a  multi-element  quad  that  is  excel- 
lent for  foxhunting. 

As  if  to  take  up  Tuvia's  challenge,  an 
unidentified  station  began  to  interfere 
with  the  transmissions  on  the  net  and, 
as  in  days  gone  by,  the  net  turned  into 
a  shambles.  In  the  next  few  days  the 
jammer  grew  bolder,  taunting  the  ama- 
teurs, and  even  dosing  out  some  of  the 
vilesl  language.  The  jammer  claimed 
that  he  was  "untouchable'  and  that 
they'd  never  get  him. 

The  "A~Team"  went  into  operation 
again  and  tracked  him  down  to  his 
place  of  work  where  he  was  doing  his 
vHe  deeds.  The  details  will  have  to  go 
unchroruded  tor  the  time  being,  for  this 


is  still  a  covert  operation.  The  methods 
and  identities  of  the  live  foxhuniers 
must  remain  undisclosed  as  they  must 
maintain  their  tactical  advantage  in 
keeping  the  repeaters  clean.  The  hot* 
torn  line  says  that  teamwork  ts  the  only 
way  to  go  when  you  have  to  out-fox  the 
fox. 

4X  Delegation  to  AMSAT-UK 
4X1  AS,  4X1GP,  4X1 RU.  4X4JI.  and 
4Z4RM  were  at  the  annual  AMSAT-UK 
Colloquium  at  the  University  of  Surrey 
in  England.  About  130  participants  from 
around  the  world  were  present  to  hear 
and  speak  about  developments  in  an 
amateur  satellite  program. 

Shlomo  4X1AS  announced  that  AM- 
SAT-tsraet  shall  become  an  affiliate  or- 
ganization of  AMSAT-UK.  drawing 
cheers  from  the  participants. 

Much  was  spoken  about  the  Phase 
llt-D  satellite  project  The  bird  In  the 
works  will  weigh  half  a  ton  and  will  cost 
3.8  million  dollars,  supported  by  dona- 
tions from  amateurs  all  over  the  world, 
as  well  as  by  a  grant  from  the  German 
government.  The  Spanish  Amateur  Ra- 
dio Organization  has  pledged  10,000 
Sterling  to  the  project 

Many  amateurs  are  benefiting  from 
hamsats  unknowingly.  A  tot  of  interna- 
tional packet  radio  forwarding  is  being 
done  over  a  few  of  the  "micfosats.*  thus 
sidestepping  the  fickle  and  congested 
high  frequencies.  Thus,  we  would  do 
well  by  ottering  our  financial  support  to 
our  nearest  AM  SAT  organization,  which 


shares  the  responsibility  lor  the  building 
and  launching  of  these  satellites. 

Above  and  Beyond  the  Call!  The 
Huleh  Valley  hams  let  nothing  get  In 
their  way  when  it  comes  Io  having  full 
participation  at  their  meetings.  When  it 
turned  out  that  Eddie  4XGTE  of  Kibbutz 
Kfar  HaNasi  had  guard  duty  the  night  Of 
their  scheduled  get-together,  the  hams 
moved  tables,  chairs,  food,  and  drink 
into  the  guard  house  and  held  their 
meeting  there . 

National  Field  Day  A  national  Field 
Day  was  held  on  September  19th.  In 
the  north,  a  station  was  sel  up  in  the 
Carmel  Forests;  in  the  center  at  the 
Silent  Key's  Forest  at  Ben  Shemen; 
and  in  the  south  at  the  Yatlr  Forest 
north  of  Heer  Sheva.  Beskles  the  oper- 
ation on  the  HF  and  VHF  bands,  there 
were  the  traditional  burnt  offerings  of 
steaks  and  shish  kebabs. 

Holy  Land  DX  Contest  1992  Re- 
sults The  IARC  Contest  Manager, 
Shalom  Beitcher  424UT,  has  tabulated 
all  the  results  of  the  past  Holy  Land  OX 
Contest,  which  was  held  on  April  18th* 
1992,  Participants  from  27  countries  on 
four  continents  sent  in  247  logs  which 
have  been  checked  and  (he  winners 
are  hereby  declared  in  order  (1*2-3): 
Worldwide  Hams— LY2WW.  UASJD, 
LY3BP;  SWLs— LYR1751,  ONL383, 
SP9-4006-KA;  Israel— 4Z4DX.  4X4KK, 
4X4JLL  A  booklet  of  the  complete  re- 

Continued  on  page  76 


NEW  FROM  I  FOLD- A  WAY  TRAILER  HITCH  MOUNT  I 

THE  J 


GREAT 
MOBILE 

PEAR 


FOR  RXPtORER  -  MINI  VANS  -  CHEROKEE  -  BLAZER  -  SimiHRAN  -  BRONCO 
AND  M  AN  Y  OTHERS  WITH  LIFT  UP  OR  FOLD  DOWN  RKAR  DOOR 
SUPER  STRONG  MOUNT  FOR  TEXAS  BUG  CATCHER  OR  OTHJiR  i  AKirt-  HF  ANTENNA 
EASILY  AM>QU!<  KEY  l-'OLUS  DOWN  TO  ALLOW  lXX>f<  [<>  m-.rri  J.Y  OPENED    | 


Henry  Allen  W85TYD 
500-LUV-8UG1  Toll  Free 
903^27^1163  For  litfc* 

GLA  Systems 
O  Bok  425  | 

do  Mills,  TX  75135' 


PO! 
bad 


OPER  ATtNG  PC )SITiON  FOLDED  TO  OPEN  DOOR 

ROLTS  TO  TRAILER  IfiTOi  OR  TO  STEEL  PI-ATE  UNDER  RUMfERfNOT  INCLUDED) 


CIRCLE  124  ON  READER  SERVICE  CARD 


Mn'nCpH 


ICOM 


kVHF 


Listen  to 

"Let's  Talk  Radio 
7  nights  a  week 
6pm  to  12  pmon 
Spacenet  3, 
Trans  ponder- 21 , 
Audio  6.2 


COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


453  Buffalo  Street 
Jamestown,  New  York  1 4701 


Western  Sew  ¥&rk  sjitrfjrtamafu4tfiwdt&  d*irferr 

PH.   (716)664-6345 

(800)  752-8813  for  orders  only 


WEFAX  To  The  Max 


"^^^^^ 


.    >i 


PC  GOES/WEFAX  3.0  $250 


PC  GOES/WEFAX  3  0  is  a  professional  fax  reception  sys- 
tem for  the  IBM  PC.  Ft  includes  an  AM/EM  demodulator, 
sofiwaxe  cassette  tutorial  and  335  page  manaul  Cneck 
this  partial  Ifsi  o*  our  advanced  features 


Res  up  to  1280x800x256 

Unattended  Operation 

Golonzation 

Zoom,  Pan.  Rotation 

Contrast  Gorrtror 
Tuning  Oscilloscope 
Photometry  /  Histog  rams 


APT  Lat/Lon  Gnds 
Orbital  Predbtton 
Frame  Looping 
PCX  &  GIF  Export 
Grayscale  Firming 
fnfrared  Analysis 
Variable  IOC  &  LPM 


PC  HF  FACSIMILE  6.0  $99 


PC  HF  Facsimile  6-0  is  a  complete  shortwave  FSK  fax 
system  for  the  IBM  PC    It  includes  an  FSK  Demodulator, 
software,  250.  page  manual  and  tutorial  cassette, 
write  tor  a  complete  catalog  of  products. 


Gall  or 


CIRCU  J  4  ON  READER  SERVICE  CARD 


Software  Systems  Consulting 

61 5  S   El  Camino  Heal  San  Clementa.  CA  9267? 
Tel: (7 14)498-5784  Fax:(714)498-0568 


CIRCLE  250  ON  READER  SERVICE  CARD 
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Wayne  is  mad  as  hell  ... 
...and  he  doesn't  want  you 
to  take  it  anymore! 

Declare  War! 

On  Our  Lousy  Government 

Fed  up  with  the  mess  in  Washington? 
The  mess  in  your  state  capital? 
Poverty,  crime,  our  failing  schools? 
Wayne  Green  has  solutions. 
Clever  solutions. 

Wayne  Green's  unique  reasoning  is  intriguing — even  delightful.  Whether  you  are 
horrified  by  his  proposals  or  you  embrace  them,  it  is  impossible  lo  ignore  the  basic  les- 
son he  presents:  It  is  lime  to  bring  logic  —  not  emotions  —  to  bear  on  America's  dilem- 
mas. His  spin  on  America  in  the  90*s  helps  us  to  understand  how  simple  the  seem- 
ingly complex  issues  are.  AH  it  takes  is  looking  at  them  from  an  entirely  new  viewpoint. 

Now  available  in  one  complete  volume*  Declare  War!  is  full  of  thought  provoking  ideas  and  solutions 
to  some  of  the  most  difficult  problems  facing  our  country  today.  Refiular  DriCe*  $12  95 

Special  For  73  Readers  Only — $10.00  (plus  $3.50  shipping&handiing) 

Order  Toll-Free:  800-234-8458 


73  International 

Continued  from  page  75 

suits  of  ail  participants  is  being  compiled  and  will  be 
available  from  the  Israel  Amateur  Radio  Club. 

PEOPLES 
REPUBLIC  OF  CHINA 

Rick  Hunter.  Chief  Op.  BY1QH 

Room  316.  Building  25 

Tsinghua  University 

Beijing  100034 

Peopl&$  Republic  of  China 

Four  of  the  main  members  of  the  Tsinghua  Universi- 
ty Amateur  Radio  Club  (TUARC).  Rick.  Hao,  Jaro,  and 
Mes.  went  lo  BY1PK  for  a  friendly  visit  November  20. 


We  were  warmly  received  by  Mr.  Tong  Xiaoyong,  the 
president  ol  this  Number  1  station  in  China.  We  were 
deepty  impressed  by  their  ICOM  IG-7S1,  2  meter  re- 
peater, SSTV  rigs,  and  much  more.  We  learned  quite  a 
bit  about  the  latest  developments  of  ham  radio  in  Chi- 
na and  throughout  the  world,  Mr.  Tong  kindly  present- 
ed us  with  some  amateur  radio  related  computer  pro- 
grams and  PBBS  documents.  Many  of  these  programs 
were  written  by  Mr  Van,  another  senior  op  at  BY1PK. 

Our  ham  radio  class  that  started  December  1st  is 
going  very  well.  Jean,  VToiet,  Nick,  and  Gray  {not  Gary, 
hi!)  have  been  taught  me  basics  of  amateur  radio  and 
the  international  phonetic  alphabet  by  Rick.  The  four 
students  wiU  be  practicing  feat-time  operations  on  SSB 
shortly  and  are  tooking  for  voice  partners  to  help, 
Please  listen  for  ihern  on  BY  1 QK 

We  are  now  receiving  responses  from  around  the 
world,  thanks  to  packet  and  73.  Several  ol  the  latest 


We  have  what  you're  looking  for 

BRIGHT  NEON  QSLs 


You'll  love  our  numbers 

$36.95  per  1000 

plus  $3.95  shipping  U.S, 
Bright  Neon  QSLs  that  jump  oft  the  wall. 
Black  ink  on  65#  Postcard  Stock  with  six 
Neon  colors  to  choose  from:  Neon  Blue, 
Neon  Purple,  Neon  Lemon,  Neon  Orange, 
Neon  Red,  and  Neon  Pink,  Printed  in  format 
shown,  state  outline  &  logo  included  at  no 
extra  charge,  (Please  indicate  if  you  want 
ARRL  logo  when  ordering).  Save  the  hassle 
and  money,  order  these  QSLs  TODAY! 
Knowing  you'll  be  hard  pressed  to  beat  the 
pnee  while  creating  such  STAND  OUT 
quality. 


N90KK 


WflllKQ 


t  im 


JK 


rnro 


Send  your  check  or  money  order  along  with 
(Printed  or  Typed)  Name,  Address,  (including 
County),  Call  Letters  and    Color  of  Stock  to: 

BB&W  Printing 

803  N.  Front  Street 

McHenry,  IL  60050 

Custom  job  or  Different  Stock,  No  Problem, 
Call  (815)385-6005 


are  Immo  DK6CC  and  Johann  ZS3AAK.  We  are  ve*y 
happy  to  hear  that  Immo  is  interested  in  learning  lan- 
guages also. 

We  have  surprisingly  found  that  the  RTTY  propaga- 
tion is  no  less  than  perfect  between  the  USA  and  Bei- 
jing at  about  0000  UTC.  Although  we  can1!  promise  a 
strict  schedule,  we  will  attempt  contacts  on  20  meters 
whenever  available.  Don't  forget  to  check  your  local 
DX  packet  cluster  for  spots. 

BY4AA.  founded  on  October  12,  1983,  is  one  of  the 
most  famous  stations  in  China  and  is  the  AR5  of 
Shanghai  Radio  Sports  Association,  located  in  the 
biggest  city  in  BY-land,  BY4AA  runs  CW.  SSB.  SSTV. 
packet  and  a  2  meter  repeater.  Many  member  hams 
participate  regularly  rn  CQWW  and  WPX  contests,  Ev- 
ery New  Year's  Day,  a  Shanghai- Yokohama  sister-city 
link  is  established  with  JH1ZCT.  The  current  president 
is  Mr.  Xu  Ru  and  the  chief  op  is  Mr.  Hu  Songqing,  For 
further  information,  contact  BY4AA,  PO  Box  065-205, 
Shanghai, 

BY1QH  is  currently  registered  at  the  following  three 
BBSs:  JA5TX.JPN.AS;  BV5AG.#APLTWN.CHN.AS; 
VE7CIZJVANCBC.CAN.NA.  TUARC  has  almost  dairy 
access  to  all  of  them.  Those  who  can  not  contact  these 
BBSs  directly  can  pass  messages  through  DK0MHZ 
and  ZS5S  in  Europe  and  Africa,  which  will  then  pass 
those  messages  onward. 

And  lastly  for  this  month,  our  thanks  to  Wen-Long 
BV3AC  tor  his  kind  offer  of  help  in  our  search  for  the 
2SC2652  transistor  we  need;  to  George  VE7CIZ  and 
Werner,  the  Sysop  of  DK0MHZ,  tor  their  great  jobs;  to 
Arnie  N1BAC  for  his  frequent  concern  about  TUARC; 
and  to  Joe  ZS5S  for  his  kind  offer  to  put  our  newsletter 
into  the  ZS  packet  network.  Finally,  thanks  to  Mitsuo 
JASTX  and  Katy  BV5AG.  without  whom  nothing  could 
be  achieved. 

Comments  and  news  are  certainly  welcome.  More- 
over, please  don't  hesitate  to  ask  if  TUARC  can  be 
of  any  help  to  you.  Remember,  you  have  quite  a  few 
friends  in  Beijing.  73  from  Rick  and  the  TUARC. 


76  73  Amateur  Radio  Today  •  March,  1 993 


J0^  Number  25  on  yoi 

Special  events 


your  Feedback  card 


Ham  Doings  Around  the  World 


FEB  29 

MATTAPOJSET,  MA  An  Amateur  Ra- 
dio Flea  Market  will  be  held  at  Knights 
of  Columbus  Hall  starting  at  9  AM, 
Talk-in  on  146.52  MHz.  Contact  Km- 
nath  Rapoza  K1NSX,  19  Golf  SL, 
Fairhaven  MA  02719.  Tel.  (503)  993- 
3993. 

MAR  6 

TEXARKANA,  TX  The  Four  Stales 
ARC  will  sponsor  its  4th  annual  Ha  in- 
fest at  the  YWCA  Bldg.  Doors  open  at 
8  AM.  VE  Testing  at  1  PM.  Talk-in  on 
146,62.  Contact  Travis  K5AVH, 
FSARC  Hamfest,  1260  Canadian 
Texarkana  TX  75503^  TeL  (903)  792- 
2030. 

MAR  12 

ST.  LOUIS  CITY,  MO  The  Jefterson 
Barracks  ARC  will  hold  their  33rd  an- 
nual Radio  Auction  at  the  Concordia 
Turner's  Hallf  6432  Gravois.  Doors 
open  at  5  PM,  the  auction  starts  at 
7:30  PM,  Contact  Vivian  K.  Scott 
WDQEMS,  4721  Fabian  Dl,  St  Louis 
MO  63125.  Tel  (314)  631-4068,  Talk- 
in  on  146.94  and  14521. 


MAR  13 

FLEMINGTON,  NJ  The  CherryvHIe 
Repeater  Assn.,  II,  will  host  its  annual 
Flemington  Hamfest  from  S  AM-2  PM 
at  the  Hunterdon  Central  High  School 
Field  House.  Talk-in  on  147. 375+. 
Contact  Keith  Burt  KF5FK,  RO,  Box 

3Q8t  Ouakertown  NJ  08868-0308,  TeL 
(908)  788-4080. 

SCOTTSDALE,  AZ  The  A»R.C.A. 
Spring  Hamfest  wilt  be  hosted  by  the 
Scottsdale  ARC  from  7  AM-4  PM  at 
ScottsdaJe  Commr  College  (East  park- 
ing lots)  9000  E  Chaparral.  TaJk-tn  on 
147.18  and  ZtA  Link,  Contact  Ron  Av- 
ery WB6PEB,  Hamfest  Chairman, 
9039  N.  127  St. .  Scottsdale  AZ  85295* 
Tel  (802)  391*2388;  FAX  (602)  451- 
3876,  or  write  to  S,A.R.C*  Hamfest, 
RO,  Box  10878,  Scottsdale  AZ  85271- 
0878. 

MAR  13-14 

CHARLOTTE,  NC  The  Mecklenburg 
ARS  wiJI  host  their  1993  Charlotte 
Hamfesi/Computerfair,  and  also,  the 
1993  AflRL  Roanoke  Piv.  Convention, 
at  the  Charlotte  Merchandise  Mart, 
2500  E.  Independence  Blvd.  (US  74). 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your  Special  Event 
two  months  in  advance  of  the  issue  you  want  it  to  appear  in.  For  example,  if  you 
want  it  to  appear  in  the  January  issue,  we  should  recefve  ft  by  October  31,  Provide 
a  dear,  concise  summary  of  the  essential  details  about  your  Spectaf  Event  Check 
Special  Events  in  message  Area  911  on  our  BBS  (603-  924-9343).  for  listings 
that  were  too  fate  to  get  into  publication. 


. 


There  will  be  FCC  exams  by  the  Char- 
lotte VEC  on  Sun.  Contact  Charlotte 
Hamfest,  RO.  Box  221136,  Charlotte 
NC  28222-1136,  Tet,  (704)  841- 
HAMS. 

MIDLAND,  TX  Midland  ARC  will  hold 
their  annual  St.  Patrick's  Day 
Swapfesl  from  9  AM-5  PM  on  Sat., 
and  from  8  AM-2;30  PM  on  Sun,,  at 
the  Midland  Counly  Exhibit  Bidg.  VE 
Exams  at  12  PM  Sat.  Contact  N5TQU 
or  N5UNH  at  MARC,  RO,  Box  4401 1 
Midland  TX  79704. 

MAR  14 

BRISTOL,  CT  The  Insurance  City 
Repeater  Club  will  hold  its  annual 
Hamfest/Computer  Flea  Market  from 
9  AM-2  PM  at  Bristol  Eastern  High 
School,  King  St.  (Rte  229).  Talk-in  on 
146.88,  224.80.  VE  Exams  by  pre 
registration  only,  Write  ICRCr  RO, 
Box  165,  Pleasant  Valley  CT  06063. 

SASE  required. 

INDIANAPOLIS,  IN  The  Indiana 
Hamfest  will  open  to  the  public  at  8 
AM  at  the  Indiana  State  Fairgrounds 
Pavilion  Bldg,  Talk-in  on  145.25.  For 
reservations/into,  send  SASE  before 
Feb,  22  to  Aifeen  Scales  KC9YA, 


3142  Market  Place,  Bloomington  IN 
47403.  Tel.  (812)  339*4446.  Spon- 
sored by  the  Morgan  County  Re- 
peater Assn. 

YORK,  PA  The  6th  annual  York 
Springfest  (Ham  &  Computer)  will  be 
held  at  the  York  Fairgrounds,  starting 
at  8  AM.  ARRL  VE  Exams.  Talk-in  on 
146.37/.97  and  447.275.  Contact 
York  Springfest  P.O.  Box  526,  Red 
Uon  PA  17356,  TeL  (717)  843-7864. 

MAR  20 

MARSHALL,  Ml  The  32nd  annual 
Michigan  Crossroads  Hamfest,  spon- 
sored by  the  Southern  Michigan  ARS 
and  the  Marshall  High  PhotoVEIectron- 
ics  Club,  will  be  held  at  Marshall  High 
School  from  8  AM -3  PM.  Talk-in  on 
146.66  or  146.52.  Get  details  from 
Wes  Chaney  N8BDM,  (616)  979- 
3433.  For  reservations,  send  SASE  to 
SMARS,  P.O.  Box  934t  Battle  Creek 
Ml  49018. 

WESTBORO,  MA  The  Minuteman  Re- 
peater Assn,  Flea  Market  will  be  held 
at  the  Westboro  High  School  Doors 
open  to  the  public  at  10  AM,  Talk-in  on 
146.61.  449.925.  223.94,  Contact  A 
Morrison  N1BHI,  (508)  481-3878. 
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BEST  PRICES  ON 

PC  PARTS 


(it* 


COMPLETE  LINE  OF  COMPONENTS 

MOTHER  BOARDS  HARD  DRIVES 

386SX-33  $149     IDE107  Mb  $259 

386DX-40  $229     IDE  130  Mb  $299 

48GDLC-33         $419     IDE  213  Mb  $399 

1x9x70  SIMM         $40     4x9x70  SIMM  $145 

9600  FAX  MODEM  *G9     350ms  CD-ROM,  INT  $299 
250  Mb  tape  back  up  inL  $249 

CALL  FOR  OTHER  PRICES 


COMPUTERS*  ELECTRONICS 

2895  Pootiac   Lk.   Rd. 
Walerford,  MJ  48J28 

1-800-497-9735 


MMJWCJrt? 


CIRCLE  14S  ON  READER  SERVICE  CARD 


TOUCH-TONE  DECOUKR/DISPLAY 
&  ASCII  CONVERTER  BOARD 


it— I 

QC 

]D° 

>o L 

5 

r 
j 

I 

? 

I ! 

EL 

Model  IDE)  ti  decodes  and  displays  all  16  DTMF  digit*. 
Digit*  are  displayed  on  eight  LKl>>  32  character 
buffer  can  be  scrolled-  It  will  accept  almost  any  audio 
sourer  ASCII  -.trial  output  ,au  N-  inimiccted  to  your 
computer  IBM  compatible  soft  ware  included  for 
automated  logging  and  alerting  of  user  specified 
number*  IDEAL  FOR  UNATTENDED  LOGGING 
OF  YOUR  AUTO-PATCH  TRAFFIC! 

CAIt-l  UtDIOTSKIlMLClBMtf  StO 

J^I2  H»\  \i.TO  USMlClHItKH  I'UIK        310 
add  15  S/H  -  V1SA/MC  ACCEPTED 
MoTran  Electronics       TEL;  I-  SOO-338-9058 
3 10  Garfield  St.#4  (5tt:i}*6ft7-2llB 

Eugene,  OR  97402  PAX:  *S03)-687-2492 

(Touch-Tone  St  &  trade  murk  ur  ATStTl 
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New  AOR 

Receiver 


2016  Channels. 
1  MHz  to  1 500  MHz 


AR2500 

Total  Pnoe.  Freight  Prepcod  {Ettfrt 


$hlpptr>g  Pptonol) 


499 


*  Continuous  coverage 

■  AM.  FM.  wide  band  FM,  &  BFO  for  SSB,  CW 

■  64  Scan  Banks 

■  16  Seesch  Banks 

■  RS232  port  built  in 

*  25  Day  SabsJaction  Guarantee. 
Full  refund  il  not  Satisfied 

■  Includes  AC /DC  power  cord.  Antenna,  and 
Mounting  Baicfcet 

■  Size  2  1/4"H  r  5  5/B-W  x  6  1/2T3  Wt  lib 


■COMMUNICATIONS 
107O7  E.  106th  St.  FUhers,  IK  46038 

Toll  Free  800-445  77  17 
Visa  and  MasterCard  " 


(COD  slightly  higher) 
In  [ndjana  3 1 7-049-2570  CoUect    FAX  Q 1 7)849  B 794 


CIRCLE  164  ON  READER  SERVICE  CARD 


M?c?o  RC"1 000 

Computer  REPEATER 

Concepts  CONTROLLER 


*  Autopatch  •  Reverse Autopatch 

•  User  Programmable  CW  ID, 
Control  &  User  Codes  &  Timeouts 

Manual  with  schematics  •  90-Day  Warranty 
Wired  &  Tested  w/  manual ....  $239.95 

Micro  Computer  Concepts 

1825  East!  09th  Ave, 
Tampa.  FL  33612 

813-977-3547 


VISA 


CIRCLE  160  ON  READER  SERVICE  CARD 


P£R£OHM  CCW^PyflTfl  HEPE*  TEf*  fipHrWQUf  W 


Sfieo&a,  fat,  *?£te££ 


/  Full  Duplex  Autopatch 
S  91 1  Emergency  Access 
^Reverse  Autopatch  ■O'oll  Restnclion 
J  Voice  Mail  /Voice  iD's  s  BSR  X10 
/VoiceTTone^DTMF  Paging  •Scheduler 
/Links  / Prog rammabl e  Court esy  Tones 
/Hardware  Logtc  I/O  /Real  Tinne  CJock 
/Morse  Code  Practice        /Remote  Base 

RCRC/2  Combines  the  power  of  your 
XT/ATplatlonti  with  a  high  quality  play  and 
record  voice  digitizer  creating  the  ultimate 
repeater  controller.         /fg&Mt  ^£$5 

5 1 8-563-4  715     SEE  you  /N  DAYTon  j 

Fax:563-4716  BBS:  28&  1518  booth w 
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MARCH  20-21 

FORT  WALTON  BEACH,  FL    The 

Playground  ARC  will  hold  their  23rd 
annual  Harn/Swapfest  at  the  FL  Wal- 
ton Beach  Fairg rounds  from  8  AM-5 
PM.  For  tables,  call  Jim  Jajuga 
K04NHQ,  (904)  65 1-5362  or  Freeman 
Pascal  KAOTGN,  (904)  581-5810,  or 
(904)  581-4699.  For  RV  space,  call 
Stan  Reither  WD4PEU,  (904)  243* 
8801.  To  arrange  meetings  or  reserve 
commercial  space,  write  to  PARC, 
P.O,  Box  873t  Ft  Watton  Beach  FL 
32549. 

MARCH  21 

MONROEVILLE,  PA  The  Two  Rivers 
ARC  will  hold  its  21st  annual  Harn- 
test/Computer  Fair  at  the  Greater 
Pittsburgh  EXPOMART  tram  6  AM-3 
PM,  Contact  Michael  A  Kowalcheck, 
Jr,.  c/o  Two  Rivers  ARC,  P.O.  Box 
184,  Greenock  PA  15047. 
NEW  CASTLE,  DE  The  NUR  Temple, 
198  $.  DuPont  Hwy..  (RT  13  near  US 
40  split),  will  be  the  location  for  the 
Pen-Del  Hamfest  from  8;30  AM-2  PM+ 
Talk  in  on  224.220-  and  1 47.225+.  For 
details,  please  call  (215)  497-2124, 
Sponsored  by  the  Penn-Del  ARC. 
STERLING,  IL  The  Sterling-Rock 
Falls  ARS'  33rd  annual  Hamfest  will 
be  held  at  the  Sterling  High  School 
Field  House,  1608  4th  Ave.,  from  7:30 
AM,  Talk-in  on  146.25/85  W9MEP 
Rptr,  Contact  Lloyd  Sherman 
KB9APW.  Sterling-Rock  Fails  AR$r 


RO,  Box  521  r  Sterling  fL  61081.  TeL 
($15)336-2434. 

WEST  WINDSOR,  NJ  The  Delaware 
Valley  Radio  Assa  writ  sponsor  HAM- 
COMP  93,  their  2tst  annual  Amateur 
RadKtfComputef  Flea  Market,  !rom  8 
AM-2  PMf  on  the  campus  of  Mercer 
County  Comm.  College,  Rte.  535  (Old 
Trenton  Rd.).  Talk-in  on  146.07A67, 
Contact  HAMCOMP  '93,  P.O.  Box 
7024.  West  Trenton  NJ  08628,  TeL 
(609)  882-2240. 

YONKERS,  NY  WECAFEST  '93,  the 
Westchester  Emergency  Comm, 
Assn's  9th  annual  Radio/ 
Electronics/Computer  Fair,  will  be  held 
indoors  at  Yonkers  Raceway,  intersec- 
tion of  1-87,  Central  and  Yonkers  Ave. 
Doors  are  open  from  9  AM-2  PM.  AR- 
RL  sanctioned.  Talk-in  on  147.060  Rp- 
tr. For  vendor  and  Tailgate  registration, 
call  (914)  962-9666,  or  write  to  Tom 
WB2NHC  &  Jeanne  N2NQY  Raffaelti. 
544  Manhattan  Ave.,  Thomwood  NY 
10594. 

MARCH  27 

EUZABETHTOWINI,  KY  The  Lincoln 
Trail  ARC  will  hold  their  annual  Ham- 
fesl at  the  Pritchard  Comm.  Center, 
starting  at  8  AM.  Walk-In  VE  Exams 
start  at  9  AM.  Talk-in  on  146.38/, 98 
and  146.52.  Contact  Whitey 
WD4GDA,  P.O.  Box  342,  vine  Grove 
KY  40175.  TeL  (502)877-2234. 
MICHIGAN  CITY,  IN  The  Michigan 
City,  IN  ARC  will  hold  their  annual 


Spring  Ha mf est/Computer  Flea  Market 
al  the  Rogers  High  School,  Pahs  Rd., 
from  8  AM-2  PM,  CST.  Free  VE  Ex- 
ams. Talk-in  on  146.52  MHz  simplex 
and  146.37/.97  (PL  131,8  Hz}.  Contact 
Jack  Lemiey  N6SYJ,  334  Hawthorne 
SL,  LaPorte  IN  46350  TeL  (219)  325* 
0951. 

MARCH  28 

BRAfNTREE,  MA  The  South  Shore 
ARC  will  hold  its  annual  indoor  Flea 
Market  at  the  Viking  Club,  410  Quinoy 
Ave.,  from  10:30  AM-3  PM.  For  infot 
cail  Dave,  (617)  337-5301 ,  eves,  till  11 
pm. 

MADISON,  OH  The  Madison  High 
Schoot  at  Bums  and  Middle  Ridge 
RdsM  will  be  the  location  for  the  15th 
annual  KamfestfComputer  Show  to  be 
hosted  by  the  Lake  County  ARA 
Doors  open  from  6  AM-3  PM.  VE  Ex- 
ams. Talk-in  on  147,210+.  Contact 
Roxanne,  Lake  County  Hamfest,  5777 
Femwood  CLt  Mentor  on  the  Lake  OH 
44060.  Phone  (216}  257-2036  week- 
days from  6  PM~9  PM;  weekends  10 
AM-4  PM;  or  (216)  352-6756  week- 
days WAM-4  PM. 

APRIL  3 

PERRY,  QA  The  Central  Georgia 
Natl  Hamfest  will  be  held  at  the  Geor- 
gia Nat" I  Fairgrounds.  VE  Exams.  Talk* 
in  on  147,3+.  Contact  Central  Georgia 
Natl  Hamfest.  1412A  Russell  Pkwy.r 
Suite  210,  Warner  Rooins  GA  31086. 


COLUMBUS,  IN  The  Columbus  ARC 
Hamfest  will  be  hekf  from  8  AM-2  PM 
at  Bartholomew  County  4-H  Fair* 
ground's  Women's  Bldg.  on  State  Rd. 
11.  Talk-in  on  146.790/.190.  Contact 
Marion  YVinterberg  WD9HTN,  11941 
W,  Sawmill  Rd.r  Cotumbus  tN  47201. 
TeL  (812)  342*4670. 
LAWTON.  OK  The  Lawton  Ft.  Sill 
ARC  will  hold  their  47th  annual  LF- 
SARC  Hamfest  trom  8  AM-5  PM  at  the 
Comanche  County  Fairgrounds  (in 
Lawton).  ARRL  approved.  Talk-in  on 
146.91/.31,  Contact  Bob  Morford 
KA5YED,  1415  A/.W  33rd  St,  Lawton 
OK  73505.  TeL  (405)  355  6120. 
UPPER  SADDLE  RIVER,  NJ  The 
Chestnut  Ridge  RC  wilt  host  its  annual 
Flea  Market  at  the  Education  Bldg.. 
Saddle  River  Reformed  Church,  East 
Saddle  River  Rd. /corner  Weiss  Rd., 
from  8:30  AM-2  PM.  Talk-in  on 
146.955  rptr.  Contact  Jack  Meagher 
W2EH&  (201)  768-6360. 

APRIL  4 

LONGMONT,  CO  Boulder  County 
Fairgrounds,  Hover  and  Nelson  Rds., 
will  be  the  location  for  the  annual  LAR- 
CFEST  sponsored  by  the  Longmont 
(CO)  ARC.  Doors  open  from  8  AM-3 
PM.  VE  Exams  at  1  PM;  Contact  (303) 
499-1106  for  Exam  info,  Talk-in  on 
147.27/.B7,  146.52,  For  table  info, 
SASE  to  Randy  Stevens  NONMO, 
5280  Cypress  Dr..  Boulder  CO  80303. 
GROSSE  POINTE  WOODS,  Ml    The 


Why  buy  a  TNC? 
PC  HF  FAX + PC  SWL  $179.00 


SPECIAL  COMBINATION  OFFER 


For  a  iimrted  time,  it  yoti  order  PC  HF  FAX  $99  (see  our 
dher  ad  m  &tbs  issue}  you  can  add  cur  new  and  improveo 
PC  SWL  30  tor  $30  00  instead  of  our  regular  tow  once  of 
$99  00 

PC  Swl  rxnta**s  the  hardware,  software  instructors 
and  frequency  fcste  needed  to  afcw  you  to  receive  a  vast 
variety  o*  digrtai  broadcasts  fansm  tied  ever  shortwave 
fBOc  AM you  need  is  any  IBM  PC  or  carrpat tte  Comptfer 
and  an  SS8  sftortwave  reoever  The  product  consists  of 
Demodulator 

Digital  Signal  Processing  Software 
200  Page  Tutorial  Reference  Manual 
World  wide  Utiirty  Frequency  List 
Tutorial  Audio  Cassette  with  Samples 
PC  SWL  automatically  decodes  Morse  code     RTTV 
AMTOR,  S1TOR.  NAVTEX  and  ASCII. 

PC  SWL  lets    you  tune  In  an  world  press  services 
meteorological  broad casls.  nam  radio  operators,  coastal 
shore  stations,  avr  tion  telex  end  much  more  digital  sct»on 
on  the  shortwave  bands.  Why  pay  for  another  expensive 
box  when  a  simple  interface  and  your  PC  can  do  the  job? 
ADVANCED  FEATURES: 
Tjmng  Oscilloscope 
Diotaf  Waveform  Presentations 
Autc  Ca  b  ration  end  Code  Recognfran 
CantjnucHJsJy  Tunable  Filter  Frequencies 
Variable  Shift 

Adjustable  CW  Fitter  Se^s-bvty 
Unattended  Capture  and  Printing 
Integrated  Tent  Edtior 
Megrated  Log  and  Dai  ac  ase 
She!  to  DOS  appbeeaons 
Seamless  Integration  with  PC  HF  Facsmie 
CaM  or  write  for  our  complete  catalog  of  products 
Visa  S  MasterCard  welcome, 


Software  Systems  Consulting 

61 5  S.  Er  CarrHno  Real.  San  Clemente.  CA  92672 
Tel:{71 4)498-5784  Fax:(714)498-0568 


CIRCLE  244  OH  READER  SERVICE  CARD 


ATTENTION  ACC  OWNERS! 

AND  ALL  OTHER  REPEATER 
CONTROLLER  OWNERS! 


DVMS/1+ 

Digital  Voice  Mail  System 

*  1024  user  voice  mail  system,  works 
like  a  voice  BBS! 

All  features  prompted  by  a  pleasant 
female  voice! 

*  Storage  limited  only  by  available  hard 
disk  space! 

*  Communicates  with  RC-85/%/850 
using  busy/data  lines! 

*  100  event  advanced  scheduler  with  real 
voice  clock/calendar! 

*  Background  upload/download  of  all 
Hies  via  optional  modem! 

*  Many  other  features,  too  many  lo  list  here! 

The  DVMS/1+  is  now  available  for  S3491 
Demo  cassette  and  manuals  available! 


XPKRTEK  ELECTRONIC  S 

5312  Ernest  Road 
Lock  port,  \e»  York  140W 
Cat)  today!  (716)  434-3008 


Chassis  Kits 

Cabinet  Kits 

Assembled  Cabinets 

Slope  Box  Kits 

UHF  &  VHF  Antenna 
Power  Divider  Kj Is 


Rack  Shelves 

Rack  Equipment  Cabinets 

Antenna  Grounding  Kits 

Tower  Mounted  Box  Kits 
Dipole  Hangers 

Other  enclosures 


Small  sheets  Aluminum  and  Brass 

Chaites  Byers  K3IWK 

5120  Haimony  Grove  Road,  Dover,  PA  17315 

Phone  71 7-292-4901 

Between  6PW  and  9:50PM  EST,  Eves. 
"Distritwtcrshtp  Available" 


CIRCLE  222  ON  READER  SERVICE  CARD 


ITECH 

ICOM  Service  Specialist    ■ 

17  years  experience  with  ICOM 
wilt  service  most  ICOM  models 

NO  MINIMUM  LABOR  CHARGE! 
MODS  PERFORMED!  FAST  TURNAROUND! 

Also  service  KDK  and  some  kenwood  (calf  first) 

ITECH 

Lewisviile  West  Center 

710  S.  I-35E.  Suite  115 

Lewisviile.  TX  75067 

NW  comer  of  1-35  E  &  Fox  Av. 

Phone;  214-219-1490  Fax:  214-219-1687 

Fred  Palmer  WA5YVZD       Bea  Palmer  WB5QCY 

ITECH  also  buys  inoperative  ICOM  &  KDK  ham, 

business,  marine  or  aviation  radios. 


CIRCLE  94  ON  READER  SERVICE  CARD 


CIRCLE  295  ON  READER  SERVICE  CARD 
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South  Eastern  Michigan  ARA  will  con- 
duct tts  35th  annual  Hamfest/Swap-N- 
Shop/Computer  Show  at  Grosse 
Polnte  North  High  School,  707  Vernier 
Rd.,  from  8  AM-2  PM,  There  will  be  an 
ARRL  Forum  and  VE  Exams.  Taik-in 
on  the  SEMARA  Rptr.  146.74(^.600). 
Contact  Rose  Ann  Mcars  NV8W,  SE- 
MARA Hamfest,  P.O.  Box  646T  Si. 
Clair  Shores  Mi  48080-0646.  Tei 
(313)881-3065. 

MADISON,  Wl  The  Madison  Area  Re- 
peater Assn.,  lncM  wil]  hold  its  21st  an- 
nual Madison  Swapfest  at  the  Dane 
County  Exposition  Center  Forum  Bldg. 
Doors  open  at  8  AM.  Talk-in  on 
M.A.RA  Rptr.  WB9AER,  14775/.  15. 
Contact  Af  ARA,  P.O,  Box  8890, 
Madison  Wl  53708-8890*  or  call  Jim 
Waldorf  KB9AQQ,  (608)  249-7579. 
Leave  a  message  on  the  answering 
machine, 

SPECIAL  EVENT  STATIONS 

MARCH  13-14 

ST.  PATRICK  (SHELBY  COUNTY}, 
OH  The  Farout  ARC  of  Dayton  OH 
will  operate  WB8SMC/8  from  1700Z 
Mar.  13-1700Z  Mar.  14,  to  celebrate 
St.  Patrick's  Day.  Frequencies:  80,  40, 
15,  10m  Novice  CW;  20m  General 
CW;  80,  40,  20,  15m  General  phone; 
10m  Novice  phone,  as  band  condi- 
tions dictate.  Send  a  business  size 
SASE  to  Farout  ABC,  P.O.  Box  9181, 
Dayton  OH  45409-91 8t. 


MARCH  14-15 

WISCONSIN  GSO  PARTY  Spon- 
sored by  the  West  All  is  RAC,  from 
180OZ  Mar.  14-0100Z  Mar.  15,  CW 
and  phone.  Contact  WARAC,  P.O. 
Box  1072,  Milwaukee  Wi  53201. 

MARCH  27-28 

VIRGINIA  BEACH,  VA  The  Virginia 
Beach  ARC  will  operate  WA4TGF 
from  1400Z  Mar.  27-2000Z  Mar.  23, 
to  commemorate  the  102nd  Anniver- 
sary of  the  Norwegian  Lady.  CW:  10 
kHz  up  from  the  bottom  of  the 
Novice  subband;  Phone:  3.880, 
7.280.  14.280,  21.280,  and  28,363. 
For  certificate,  send  QSL  and  SASE 
to  VBARC,  P.O.  Box  62003,  Virginia 
Beach  VA  23462. 

MARCH  28 

SCHOFIELD  BARRACKS,  HI  Army 
MARS  Is  sponsoring  a  Special  Event 
Station  to  commemorate  the  50th 
Anniversary  of  the  442nd  Regimen- 
tal  Combat  Team.  Activities  are 
planned  for  ail  bands,  all  modes, 
including  the  Novice  sub  bands.  Look 
for  us  at  the  lower  portion  of  each 
subband,  1900Z  Mar.  27-1900Z 
Mar.  28.  For  a  commemorative  QSL 
card,  please  send  your  card  and  an 
SASE  to  Al  Shaver,  Apt  #608,  84- 
265  Farrington  Hwy.f  Waianae  Hi 
96792, 


TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTRONICS 


FEATURING  AN  EXTENSIVE  LINE  OF  YAESU  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 


$3699 


00 


#FT1000D 


YAESU  U.S.A 


■     FT33R/TTP 

220MHZ  HT 

$328.00 

*    FT411E 

2MHT 

$299.00 

*     FT811 

440  MHZ  HT 

$339.00 

*    FT470 

2M/440  HT 

$404,00 

*    FT911 

122  MHZ  HT 

$429.00 

•     FT5200 

2M/44  MOBILE 

$629.00 

-     FT757GXII 

ALL  MODE  HF  PORTABLE 

$929.00 

IF  YOU'RE  IN  THE  BAY  AREA,  STOP  BY! 

1000  S.  BASCOM  AVENUE 
SAN  JOSE,  CA  95128 

Calf  us  at  (408)  998-5900 

Since  1933 


The. Best  Value 


58*» 


MAX 


System 


rl* 


Ground  Plane  25.95 
3  Element  Quad  39,95 
5  Element  Quad    59.95 


Antennas 


1-800-487-7539    ORDERS 
Master  Card  &  VISA  Accepted 


505-281-6892       INFO 
506-768-7486       FAX 


US  Shipping  54.00 
MA  add  5% 


1691  MHz  Weather 
Satellite  System 


Send  Orders  To:   Cellular  Security  Group 

4  G erring  Road 
Gloucester,  MA  01930 


s*«*\''v.v  e  HS5 


-Ouest 

SottfHTLS 

MS-DOS  hard  flislt  systems 


Fantastre  12  Program  Collection 

□  Lan-lfnk  sensational  packet  program  MEW  vers  2.0 
CJ  LOG-EQF  *htk  HE*  logger  with  Kenwood  rig  control 

□  GeoClock  superb  gray  line  program-  M  W  vers  4.5 

□  BANOAJD  Ml  terrific  propagation  forecaster  &  more 

□  Hypertog  great  logger  with  Cluster  &  ng  support 

□  PC-TRACK  full  color  graphics  samHite/oscar  tracker 
QCT  v6  14  best  known  contest  logger  Outstanding! 
a  MAP  PER  comprehensive  OX  propagation  forecaster 
GHAMCLOCKget  local  time  around  the  world  instantly 
rjSuparMorse  learn  or  improve  CW  skills  -  Emliiti 
QPACKET5  super  NE*  packet  program  from  Australia 
□RF  TOOLBOX  easy  menu  driven  amateur  calculator 

TO  ORDER:  Send  check  or  money  order,  specify  5%  or 
VA  disks  Foreign  orders  add  $5  shipping^  visa/MC  OK 
Texas  residents  add  S1.61  tax  -  Full  30  Day  Warranty 

P.O.Box  92877  -  Southiake,  TX.  -  76092 

017-421-0660 

Writt  tf  Cili  far  m  ffit  tifttfm  eitilit 


1691  MHz  Hem!  Pre-amp. 
model  TS-1 691 -P.  Amp 

1961  MHz  Receiver 
model  TS-1 691 -Recvr 

Decoder  Board  &  Software 
model  TS-VGA-SAT4 


$299 


$450 


$399 


Low  Loss  (microwave)  Coaxial  Cable  (65ft) 
with  connectors. 

model  1 691  -coax  ass  "y  $55 

Track  II  Satellite  Orbital  Program.  Tracks  ALL 
satellites,  world  mapP  print  out  $50 

1691  MHz  Loop  Yagi  Antenna 

model  1 691  LY{M)  $99 


1691  MHz  Loop- Yagi  Extension 
model  169U.Y-XTN 


$85 


Demonstration  Disc  (IBM-PC  VGA  compatible) 
of  signals  recorded  from  WX-SAT  system.     $5 

Shipping:  FOB  Concord,  Msss. 
Prices  subject  to  change  without  notice. 


SI 


SPECTRUM  INTERNATIONAL,  INC. 
Post  Office  Box  1084,  Dept.S 
Concord,  Mass.  01742,  U.S.A. 
Phone:  (508)  263-2145 
Fax:  (508)  263-70QS 


CIRCLE  132  ON  READER  SERVICE  CARD 


Transceiver  Control 


3D 


Computer  Interface 


Control  Kenwood,  Icom,  Yaesu,  Ten-Tec  and 
other  transceivers.  The  tow  power  microminia- 
ture electronics  is  built  into  the  DB-25  connector. 
Power  is  borrowed  from  the  computer,  so  there  is 
no  power  supply  to  pick  up  RF1.  No  assembly 
required.  Compatible  with  Ham  Windows,  GT, 
DXBase,  LOGic.  and  all  other  rig  control  soft- 
ware. Specify  your  transceiver  make  and  model 
number:  we  will  wire  [he  correct  connector  for 
you.  Cabie  and  RC-Plus  software:  $54.95  m  sM 


Make  and  Receive  Phone  Calls 
on  your  own  Personal  AutopatchI 

Use  any  phone  line  and 
an  HT  or  base  station  to 
make  phone  calls  from 
your  car.  Full  duplex 
(both  parties  can  talk  at 
the    same    time)    or 

simplex   (VOX  with   turn-around  beeps). 

Programmable  local  and  long  distance  access 

codes.  Regenerated  DTMF  /  Pulse  dialing. 

Automatic  CW  identification, 

1.5Tix4+6~Wx5TT)  RF  shielded  metal  enclosure. 

Autopatch     $199.95   ($5b/Ii)     12V  adapter  $11  -95 


Foreign  Orders  add  $10. 

CA  orders  add  Saks  Tax. 

Money  back  guarantee. 


Vi 


j-Com  ■  Box  L94T  •  Ben  Lomond  CA  95005 

(408)  335-9120  FAX  335-9121 


CIRCLE  46  ON  READER  SERVICE  CARD 


CIRCLE  1S3  ON  READER  SERVICE  CARD 


CIRCLE  55  Oft  READER  SERVICE  CARD 
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Number  £6  on  your  Feedback  card 


■    m  NumDer  zb  on  your  heeo 

Hams  with  class 


Carole  Perry  W82MGP 

Media  Mentors*  Inc. 

RO.  Box  131646 

Sfflen  tstandNY  W313-QQQ6 

Where  in  the  World 
Are  We? 

Many  students  are,  to  put  it  mildly, 
ambivalent  about  school  work.  They  labor 
over  language  arts,  muddle  through 
math,  and  sigh  over  social  studies.  In 
teachers'  rooms  all  across  the  country 
the  conversations  always  gat  around  to 
the  topic  of  how  to  improve  motivation  in 
different  lessons.  If s  perhaps  the  great- 
est challenge  of  the  decade  to  inspire 
and  stimulate  youngsters  white  instruct- 
ing  them  in  the  basics. 

Fortunately,  the  teacher  or  Instructor 
who  uses  amateur  radio  in  the  classroom 
has  a  head  start  on  highly  motivational 
lessons.  The  traditional,  +,Now  open  your 
books  to  page  456  and  read  about  Ger- 
many" no  longer  can  compete  with  the 
"live  action"  lessons  a  radio  teacher  can 
provide. 

Aside  from  making  contacts  with  citi- 
zens from  different  regions  of  Ihe  world, 
Children  can  participate  in  many  wonder- 
ful follow-up  activities  which  can  add  fun 
and  excitement  to  their  lessons.  We  all 
know  that  learning  is  more  effective 


when  it  is  relevant  and  challenging  to  the 
student 

I'm  in  the  enviable  position  of  being 
able  to  teach  across  the  curriculum  lines 
in  my  6th-.  7th-.  and  8th-grade  ham  radk) 
classes  at  Intermediate  School  72  in 
Staten  lslandh  New  York.  The  most  obvi- 
ous correlation  of  curriculum.  however, 
either  before  or  after  a  radio  contact,  is 
with  geography  skills.  PI  I  share  some  of 
the  best  and  most  effective  geography 
activities  I've  used  with  my  youngsters 
through  tne  years.  The  basic  premise  of 
each  lesson  can  be  modified  to  fit  the 
needs  and  abilities  of  different  age 
groups. 

Pumpkin  Globes 

First,  I  refer  you  to  my  column  "What 
Next?"  in  Ihe  February  1992  issue  of  Ra- 
dio Fun  magazine.  In  U  I  share  a  really 
funtastic  lesson  where  I  have  the  kids 
bring  Jn  pumpkins  and  water-soluble 
markers,  (This  is  a  great  project  to  do  In 
the  fall,  right  around  Halloween),  I  divide 
the  class  into  groups.  Each  group  is  pro- 
vided with  a  globe  which  will  be  the  mod- 
el for  their  "pumpkin  globes.*  This  follows 
a  discussion  about  the  differences  be- 
tween a  wall  map  and  a  globe,  Surpris- 
ing ty.  few  children  could  articulate  ihe  dif- 
ferent purposes  of  each.  For  example, 
the  globe  shows  only  harf  the  world  at 


Tom  K82NJ2  points  to  a  spot  on  the  wail  map  where  the  class  just  made  a 
contact, 


AMATEUR  TELEVISION 


TVO-4G 

^^&pr  ^— -  — — *  only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Satcom  F2-R  transponder  13,  Others  may  be  retrans- 
mitting weather  radar  during  significant  storms,  ff  it  is 
being  done  in  your  area  on  70  CM  -  check  page  41 3  in 
the  91-92  ARRL  Repeater  Directory  or  call  us,  ATV  re- 
peaters are  springing  up  all  over  -  all  you  need  is  one  of 
the  TVC-4G  ATV  420-450  MHz  downconveters,  add  any 
TV  set  to  ch  2,  3  or  4  and  a  70  CM  antenna  We  afso 
have  downconverters  and  antennas  for  the  900  and 
1200  MHz  amateur  bands.  In  fad  we  are  your  one  stop 
for  all  your  ATV  needs  and  info.  Hams,  call  for  our 
complete  ATV  catalog  -  antennas,  transceivers,  amplifi- 
ers. We  ship  most  items  within  24  hours  after  you  calk 


PERFORMANCE 
AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
REPEATER 


(818)  447-4565  m-t  8am-5:3Qpro  pst.         Visa,  MC,  COD 

P.C.  ELECTRONICS  TomfweoRO) 

2522- WG  Paxson  Ln  Arcadia  CA  91007    Maryann  (WB6VSS) 


2  METERS-220440 


Word  is  spreading  fast- 
Nothing  matches  the  KRP-5000 
for  lots!  performance  and  value.  Not  G£,  not  even  Motorola. 


RF  performance  really  counts    Enjoy  high  p 
in  ater 

nts  KRF 

a) 
resonaiors    12  poles  of  I 
filtering      anc     -     precise 
Schm>  jger  squelch  wi1 

witch- 
q    Tl  sunt:         ives 

ean  FMOS  fet  pow» 


nee  opera- 


remot1  :jrammabil~ 

r*quen!ia*  paging: 

patch  ropatc^ 

>num:  :ial   remc 

squelch  setting   status  inputs 

;od  hek 

programmable  Morse  messages 

Call  or  write  for  the  full 
performance  story        and 
the  super  value  price! 

Micro  Control  Specialties 

23  Elm  Pa/k.  Covtlantj  MA  01S34 
(508)372-3442 

FAX:  ISOB*  373-7304 


KRP-sooo  Repeater  snowr 
with  PA  100  Amplifier 


The  first  choice  in 

Transmitters  -  Receivers 

Repeaters 

Repeater  Controllers 

Power  Amplifiers 
Voice  Mail  Systems 
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one  time,  but  Jt  is  more  accurate  in  dis- 
tance, direction,  size  and  shape. 

Ihe  children  use  the  markers  to  pro- 
duce a  pumpkin  that  has  North  and 
South  Poles,  the  equator,  the  prime 
meridian,  the  seven  continents,  and  tne 
four  major  oceans.  Everything  ce:s  .a- 
beled,  including  their  own  location.  It's 
advisable  to  initiate  mis  project  rapidly. 
because  the  pumpkins  have  a  tendency 
to  spoil  quickly  in  a  warm  classroom. 

The  World  Carpet 

Several  years  ago  I  picked  up  a 
World  Carpet  at  a  local  flea  market.  I 
spread  it  on  the  floor  and  let  a  group  of 
students  enjoy  ihe  "world  at  their  feet." 
The  floor  map  is  a  fun  way  for  the  kids  to 
locate  different  areas  that  we're  studying 
about.  Each  class  gets  to  make  up  its 
own  game  to  play  on  it-  We  now  have 
quite  a  repertoire  of  games  that  have 
been  created. 

DX  Activities 

Some  limes  when  propagation  is  real- 
ly good  for  us  on  the  CO  All  Schools  net 
I  Jet  the  children  select  their  favorite  DX 
contact  of  the  month,  I  then  have  them 
plan  a  trip  to  that  country  or  part  of  the 
world.  They  utilize  language  arts  skills  by 
writing  letters  to  their  radio  contacts  for 
more  information,  and  to  embassies  and 
tourist  bureaus  for  brochures.  Young- 
sters are  taught  library  and  research 
skills  to  help  them  locate  addresses. 
They  must  present  an  oral  report  de- 
scribing the  route  Ihey  will  take  to  get  to 


their  destination,  the  budget  (an  itemized 
account  of  expenses),  and  a  scrapbook 
which  highlights  the  points  of  interest  to 
visit  in  that  area. 

1  often  work  with  the  social  studies 
teachers  to  better  coordinate  a  stimulat- 
ing introductory  lesson  or  to  follow  up  a 
geography  lesson  in  a  meaningful  way. 
Current  events  takes  on  a  whole  different 
level  of  relevance  when  the  radio  can 
bring  worldwide  events  into  the  class- 
room. After  a  radio  contact  with  a  school 
that  had  just  experienced  an  earthquake 
tremor  in  Southern  California,  my  class- 
es brought  in  over  50  projects  of  every 
type  and  description  that  portrayed  inter- 
esting facts  about  earthquakes. 

The  kids  especially  enjoy  speaking 
with  other  young  people  their  own  age. 
They  are  always  surprised  to  learn  how 
much  they  have  In  common,  like  not  lik- 
ing school  cafeteria  food,  and  worrying 
about  grades.  They  delight  in  uncovering 
their  differences  and  eagerly  took  for- 
ward to  receiving  letters  and  pictures 
from  children  far  away 

Make  Jt  Interesting  end  Relevant 

Geography  is  an  important  part  of  a 
school's  curricula  and,  tike  everything 
else  you  do  in  the  classroom  with  the  ra- 
dio, it  should  be  presented  in  a  creatrve 
and  meaningful  way. 

There  are  always  interesting  events 
going  on  all  across  the  country  that  are 
designed  to  stimulate  school  children's 
awareness  of  geography.  The  following 
list  may  provide  you  with  just  the  thing 


you're  looking  for  to  add  some  "zip*  to 
your  lessons,  Please  write  to  me  and  lei 
me  know  if  you  have  success  with  any  of 
these  activities  and  tell  me  how  you  used 
It  in  your  classroom, 

Nystrom  is  offering  a  free  map  of  the 
Commonwealth  of  Independent  Stares. 
Contact  the  Nystrom  Map  Co.  (3333  El- 
Ston  Ave  T  Chicago  IL  60618-9949)  to  re- 
quest a  copy  of  the  map.  Quantities  are 
limited. 

American  Express  is  sponsoring  the 
American  Express  Geography  Competi- 
tion, It  offers  over  S1 00.000  in  prize  mon- 
ey. This  year  students  in  grades  6 
through  12  are  eligible  to  participate  in 
this  exciting,  challenging  program.  Call 
1-8GO-395-GLOBE,  Monday  through  Fri- 
day 10  a.m.  to  7  p,m.  Eastern  time,  for 
details  or  to  obtain  entry  materials  for  the 
competition. 

From  October  6P  1992,  to  March  7, 
1993,  The  Cooper-Hewitt  National  Mu- 
seum of  Design  at  2  East  9 1st  Street, 
New  York  City,  will  host  an  exhibition  of 
more  than  400  historic  and  contempo- 
rary maps  dating  from  1500  B.C.  to  the 
present.  Tne  Power  of  Maps"  exam- 
ines the  significance  of  maps  as  instru- 
ments Of  communication,  persuasion, 
and  control  II  will  be  accompanied  by 
lectures,  seminars,  workshops,  and 
tours,  as  well  as  programs  designed  for 
schools,  teachers  and  families.  For 
more  information,  call  Deborah  Pert- 
berg  at  (212)  860-6868. 

World  Map-A-Thon  is  a  two -week 
program  you  can  run  anytime  from  Oc- 


tober through  April.  II  is  sponsored  by 
Save  The  Children,  a  private,  non-prof- 
it, non-sectarian  organization  which  has 
served  impoverished  children  and  their 
families  since  1932,  During  Ihe  first 
week,  students  study  the  nations  of  the 
world  and  ask  relatives  and  friends  to 
pledge  donations  based  on  how  many 
countries  they  wilJ  be  able  to  identity. 
During  the  second  week,  students  get 
to  see  what  they've  learned,  collect 
their  pledges,  and  receive  their  own 
world  maps  to  lake  home.  For  more  in* 
formation,  contact  Linnah  Madumaju. 
World  Map-A-Thon,  Save  The  Children. 
RO.  Box  990  Westport  CT  06881  -0990; 
1-800-243-5075. 

"See  Mer  Share  My  World:  Under- 
standing the  Third  World  Through  Chil- 
dren's Art"\s  a  global  education  project 
of  PLAN  International,  USA.  It  Is  a  sup- 
plementary teaching  unit  designed  for 
upper  elementary  grades.  The  unit  Is 
based  on  children's  art  from  six  devel- 
oping countries  that  can  be  integrated 
into  geography  programs.  Contact  Meg 
Warren  at  1 -800-556-79 18, 

Why  not  make  a  New  Year's  resolu- 
tion to  try  at  least  one  new  idea  in  your 
geography  lessons? 

Youth  Forums 

If  you  know  of  any  articulate  and  en- 
thusiastic young  hams  interested  in  ap- 
pearing at  national  youth  forums,  have 
them  contact  me  at  P.O.  Box  131646, 
Staten  Island,  NY  10314-0006  (7 IB) 
983-1416. 
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Link  Communications  RLC-I 
Repeater  and  Linking  Controller 
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(2 J   Full  Featured,  Full  Duplex,  Repealer/ Link  Part* 

Both  ports  can  operate  as  Connected  or  Stand  Alone 

Repeaters,  Cross-Con  netted  Link  Pons,  or  Both 

Each  Port  has  its  own  ID  message,  Courtesy  Beep,  Hang  Timer 

TOT  Timer,  ID  Timer*  and  CW  Frequency:  All  user  Programmable 

Completely  DTMF  Programmable,  No  Factor)'  ROM  program nwnj  needed 

(4)  Analog  Lines  Programmable  for  Temperature  and  Voltage  Readings 

(4)  Input  LiflCS  for  Coniac:  Closure  Readings  al  your  repeater  site 

(5)  Output  Lanes  for  control  of  external  peripherals,  and  sac  functions 
Both  ports  have  COR  and  PL  inputs  allowing  off  site  access  changes 
DTMF  access  from  either  pan,  with  ErPROM  Variable  Storage 

2400  Baud  Senal  Port  allows  Computer,  Packet  and  Modem  programming 

Alt  commands  can  be  renamed  from  I  to  4  digits  in  length 

Independent  DTMF  muting  function  can  be  assigned  to  each  port 

Analog  Lines  have  Voltage  source  lor  the  LM335  Temperature  Sensor 

Doug  Hall  RBI- 1  Remote  Ease  Control  of  Kenwood  Radio  Support 

COR  polarity  jumper,  and  -6dB.  Octave  de -emphasis  jumper  per  port 

DTMF  valu!  f  F.D  allows  visual  indication  of  valid  received  tone 

Each  port  has  its  own  DB-9  Connector  for  radio  port  connection 

Small  board  outline,  only  4,50*  x  7.50HI  :    Low  Power,  only  25mA  Current  Draw 

Each  Link  port  can  be  expandable  up  to  3  links  using  the  RLC-6  Link    Expansion 

Optional  19"  Rack  Mount  Cabinet  for  mounting  the  RLC-1,  the  RLC-6  Boards 

All  These  Features  For  Only: 
$175*00  piuss&h 

Link  Communications 

P.O.  Box  1071 

Buzeman,  MT  59771-1071 

(406)  587^085  Voice&Fax 


NOW  YOU  CAN 
AFFORD  THE  BEST! 

Engineered  for  the  Ham,  the  finest  In  Crank-Up, 
Free-Standing  or  Guyed  Towers  Is  from  Tri-Ex.  For 
over  30  years,  the  INDUSTRY  standard-backed  with 
Defense  and  Aerospace  technology. 


MW  SERIES 

Setf-supporting  when 
attached  at  first  section  - 
will  hold  normal  Tri-Band 
beam;  25\  33\  50\  and 
65"  heights 

W  SERIES 

Aerodynamic 

tower  designed 

to  hold  9  sq.  ft  in 

a  50  MPH  wind  at  36'  and 

51 ' 

heights.  67  tower  rated 

fort  sq.  ft 


Jfl 


LM  SERIES 

*W  brace  motorized 
tower.  Holds  large 
antenna  loads.  Models  at 
37\  54\  and  70'  heights. 

TM  SERIES 

Tubular  construction  for 
larger  antenna  bads  at 

70*  90"  and  100*  heights. 
Free  standing,  with 
motorized  operation. 


TO  ORDER  CALL 

800-328*2393 


SUPPORT 

209-651  -7859 

FAX*  209-651-5157 


TOWER  CORPORATION 


71 82  RumuBMn  Av*. 
VBa!itt,CA93291 


Quality  Structures  since  1954 
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Number  57  on  your  Feedback  card 


m  Number  27  on  \ 

New  products 

Compiled  by  Hope  Currier 


STARTEK 
INTERNATIONAL 


The  new  model 
ATH-15  from 
Startek  Interna- 
tional Is  a  fre- 
quency counter/ 

frequency  finder  with  an  instant-reading 
RF  signal-strength  bar  graph  in  a  pock- 
et-size aluminum  cabinet.  The  fast  re- 
sponse time  and  ATH™  (automatic  trig- 
ger and  hold)  feature  on  this  unit  offer  a 
distinctly  new  and  improved  feel  to  the 
operation  of  a  portable  frequency 
counter.  The  ATH- 15  can  read  frequen- 
cies from  1  MHz  to  1500  MHz,  and  the 
10-segment  2Mong  LED  bar  graph  can 
give  an  instant  RF  signal-strength  indi- 
cation from  signals  below  1  MHz  to  over 
4  GHz,  There  are  two  ranges  with  three 
selectable  gate  times  on  each  range; 
maximum  resolution  is  10  Hz.  The  new 
ATH  feature  eliminates  random  counting 


and  false  readings.  The  response  time 
from  the  beginning  of  the  input  signal  to 
a  stable  accurate  display  has  been  dra- 
matically reduced, 

The  ATH-1S  comes  with  factory- in- 
stalled NiCd  batteries.  It  is  housed  in  a 
rugged,  attractive  black  anodized  alu- 
minum cabinet  measuring  3,5U  x  4"  x  T, 
and  weighing  about  nine  ounces.  The 
ATH-15  is  $235,  the  CC-90  case  is  $12 
and  the  TA-90  antenna  is  $12.  For  more 
information,  contact  Startek  Internation- 
al, Inc.,  398  N.E  38th  St.  Ft,  Laud- 
erdale  FL  33334;  (305)  561-2211,  (300) 
638-8050,  Fax:  (305)  561-9133.  Or  cir- 
cle Reader  Service  No.  202. 


AMATEUR  RADIO 
ENGINEERING 

Amateur  Radio  Engineering  has  In- 
troduced Ham  Link™ ,  a  telephone  inter- 
face that  goes  between  a  telephone  line 
and  the  computer  port  of  your  transceiv- 
er or  receiver,  allowing  complete  control 
of  your  radio.  Ham  Link  can  control  the 
frequency  of  a  radio,  mode,  or  band; 
scan  memories;  and  operate  in  split 
mode.  HamLInk  is  even  able  to  share  a 


telephone  line  with  a 
family  answering  set 
without  problems.  You 
can  control  your 
transceiver  from  a 
Touch -Tone  phone 
anywhere  in  the  world. 
You  can  monitor  DX 
frequencies  and  work 
the  rare  ones  from 
your  office.  If  you  live  in  a  condo  and 
can't  have  an  HF  station,  you  can  put 
HamLink  at  a  friend's  home  or  a  ciub 
station  and  use  it  by  telephone. 

HamLink  is  priced  at  $269  and 
comes  with  a  one-year  limited  warranty. 
For  more  information,  contact  Amateur 
Radio  Engineering,  inc,t  RO,  Box  169, 
Redmond  WA  98073;  (206)  882-2337, 
Fax:  (206)  861-5780.  Or  circle  Reader 
Service  No.  201 . 


HART  PUBLISHING 


Hart  Publishing  has  released  the 
1 993  Amateur  Radio  Mail  Order  Catalog 
and  Resource  Directory.  This  is  the  fifth 
edition  of  this  catalog  and  it  has  250+ 
pages t  nearly  200  categories,  and  more 
than  1 ,600  entries  of  mail-order  products 
and  services  for  hams.  The  catalog  is 
categorized  and  alphabetized  into  easy- 
to-find  headings  from  "Alternative  Ener- 
gy" to  "Weather  Instruments.'1  Listings  in- 
clude the  name,  address,  phone  and  fax 
number  of  the  vendor,  plus  a  description 
of  products  or  services.  And  this  year 


the  catatog  includes  "A  Library  of  Tips" 
from  Bill  Welsh  W6DDB,  columnist  and 
author,  who  has  for  many  years  provided 
the  radio  newcomer  with  easy  explana- 
tions of  the  jargon  and  theories  of  the 
hobby. 

The  single  issue  price  is  $1 4.95,  plus 
$3  postage  via  priority  maii.  For  more  in- 
formation, contact  Hart  Publishing,  767 
South  Xenon  Court,  Suits  117,  Lake- 
wood  CO  80228;  (303)  987-9442.  Or 
circle  Reader  Service  No.  206. 


Silent  Solar  Power 


The  5J4<3.()l)  HullfL-Tttied  QR V  Solar  ft.iwcr  Supply  keeps  your 
repeal?!  on  Lite  aLr  'luurod  the  ttnek  OF  powers  J-Our  IQ(hv  HK  -ilalion 
60  tint  -a  month  Conlrol  circuit  speeds  ehuU£C.  pmUxts  £c]  oSH  &. 
suited  tancrics.  Fully  assembled,  QR  V.  portable.  Easily  EaiiandL'd. 

Addsio  s&h  i„rn$i  Antennas  West 

{ 801 )  373  -8425  "Tl  KL    Bc™ 5CJ00-  Pra v<*.  ur  wms 
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QUICK,  EASY,  &   COMPACT 

Flash  cards  'NOVICE  thru  EXTRA*  theory  Key  words 
underlined  Over  4000  sets  in  use!  For  beginner,  OMs 
XYLs  &  kids. 


MOV  ICE 

TECHNICIAN 

GENERAL 

ADVANCED 
EXTRA 
Shipping        I 


$11.95 

S1D.9S 
$  5,95 

$15.95 
$14.45 
$   3.00 


2  or  mor«     —  $  4LQ0 
CLUB  DISCOUNTS 


Order  Today! 
from 


VIS  STUDY  CARDS 
P.O.  BOX  1  6646 
HATTIESBURG,  MS  394Q4 
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UHF  REPEATER 


Make  high  quality  UHF  repeaters  from 
GE  Master  II  mobiles! 

>  40  Watt  Mobile-Radio  only  $199 

■ Duplexing  and  tuning  Information         $12 


Versatel  Communications 

Orders  1-800-456-5548  For  info.  307-266-1700 

P.O.  Box  4012  •  Casper,  Wyoming  82604 
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QUICK-N-EASV 


REPEATER  MAPS 
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OF 

CARD; 
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BACK 

OF 
CARD: 

220  MHz 
440  MHz 
OOO  MHz 
1*2  GH* 

Why  spend  your  time  flipping  through  a  small 
book  looking  for  a  nearby  repeater?  Now  you 
can  use  the  QUICK-N-EASY  REPEATER  MAP 
to  find  the  repeater  you  are  looking  for!  The 
map  is  easy  to  read,  easy  to  use,  and  perfect 
for  travel.  HIGH  QUALITY  laminated  plastic 
map  of  your  state  with  2m  repeaters  on  the 
front,  and  other  bands  on  the  back.  Because 
it's  laminated!  it's  tough  and  rugged.  YOU'LL 

'  D_VE  IT!  ORDER  TODAY! 


1         JUST 

$3.95 

PER   CARD 

OR 
3  CARDS 
FOR   $10 


CATALOG  $2<mP\£$E2£l™ 


FBentarprises 

15800  NW  31st  Ct. 
VANCOUVER,  WA     96605 
Phone/toe:  (206)  573-0910 
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TOUCH  TONE  DECODER: 

Decodes  DTMF 
tones  from  audio 
source,  (tape, 
phone,  radio). 
Displays 
numbers  on  LCD 
display,  200 
Digit  memory. 
$169  ppd,  USA 


T-2000 


SURVEILLANCE/- 
COUNTERSURVEILLANCE 

catalog  $5, 

EMCOM 

10  HOWARD  ST.,  BUFFALO,  NY  14206 

{716)852-3711     Made  in  U.S.A. 


X-BAND  TRANSMITTER 

Miniature  (2%  x  M  x 
1  "J  GaAs  microstrip 

transmitter  pro- 
vides 10  dBm  centered  at  10,525  GHz. 
Integrated  microstrip  patch  antenna  elimi- 
nates the  need  for  an  external  antenna. 
Advanced  matching  techniques  secured 
good  temperature  stability  with  lowfrequency 

pulling.  Greatfor long-range  testing  of  radar 
detectors,  calibration  of  radar  receiving 
equipment,  and  point-to-point  communica- 
tion links, 

Complete  Assembled  System $39,00 

Pans  &  Instruction  Kit , 529.00 

Pius  $2,00  Shipping  and  Handling 


INNOTEK  Inc. 


P.O.  Box  80096,  Fort  Wayne,  IN  46898 
(219)  489-1711 

Visa  *  MasterCard  •  Check  •  Money  Order  ■  COD 
Money-Back  Guarantee 
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DWM  ENTERPRISES 

The  "Pill  Bottle  Antenna  Tuner  from 
DWM  ENTERPRISES  is  equipped  with 
just  two  rugged  parts:  the  tuner's  induc- 
tor, made  from  a  pi  I!  bottle;  and  durable 
#22  wire  wound  and  tapped  at  various 
intervals  along  the  coil  to  cover  the  80 
through  10  meter  bands.  An  alligator 
clip  is  used  to  tap  the  individual  bands 


Tuning  for  SWR  is  accomplished  with  a 
high  quality  Jackson  Brothers  365  pF 
variable  capacitor  The  inductor  and 
variable  capacitor  are  mounted  on 
cedar  wood  stock,  giving  the  tuner  a 
beautiful  old  fashioned  look-  Fahnestock 
clips  are  used  for  input  and  output  con- 
nections, A  variety  of  antenna  designs 
can  be  used  with  this  tuner,  and  experi- 
mentation is  encouraged-  It  has  been 
tested  to  over  1 50  watts  output  without 
arcs  of  sparks.  It  is  great  for  bom  ORP 
and  OROt  for  portable  or  shack  opera- 
tion, for  new  rigs  or  old. 

The  "Pill  Bottle  Antenna  Tuner*  is 
priced  at  $27,  plus  S3  S  &  H,  and 
comes  completely  assembled  and 
bench  tested.  For  more  information, 
contact  DWM  ENTERPRISES,  1709  N. 
West  Avenue,  Suite  103,  Jackson  Ml 
49202;  (517)  563-2764,  Or  Circle  Read- 
er Service  No,  203, 


TRIPP  LITE 

The  BC  400  from  Tripp  Lite  is  the 
smallest,  lightest  400  VA  battery  back- 
up (UPS)  system  anywhere.  This  new 
unit  combines  outstanding  performance 
from  its  redesigned  circuitry  for  power- 
ing desktops  PCs,  phone  systems, 
cash  registers  or  internet  hardware 
such  as  hubs,  bridges  and  routers.  The 

UL-listed  BC  400 

features  two  spike- 
protected  AG  out- 
lets, targe  batteries 
for  longer  battery 
life  and  a  highfy  ef- 
ficient pulse- width 
modulated  wave- 
form output. 

The  BC  40  car- 
ries Tripp  Lite's 
Ultimate®  Lifetime 


Insurance,  which  provides  for  the  re- 
pair or  replacement  of  connected  equip- 
ment up  to  $25,000  if  damaged  by  a 
surge,  including  direct  lightning  strikes. 
The  suggested  retail  price  is  $219. 
For  more  information,  contact  Tripp 
Utet  500  N.  Orleans,  Chicago  it  606  10- 
4t8S;  (312)  329-1777,  Fax:  (312)  $44- 
6505.  Or  circle  Reader  Service 
No.  204. 


MING  COMMUNICATIONS 


The  AUTO- ID  automatic  message 
broadcaster  from  Ming  Communica- 
tions Is  a  solid-state  digital  voice 
recorder  developed  specially  for 
two-way  radios.  It  simply  plugs  in 
between  the  radio  and  its  micro- 
phone. With  the  use  of  your  radio 
microphone  you  can  record  up  to  five 
separate  messages  that  can  be 
p fayed  on  the  air  by  pressing  one  of 
trie  five  message  buttons.  The  AUTO 
ID  also  has  a  built-in  timer  that 


monitors  your  PTT  activity.  Record 
your  station  identification  and  there- 
after any  time  you  are  on  the  air  the 
AUTO-ID  will  broadcast  your  message 
10  for  you.  The  ID's  timer  can  be  set 
for  intervals  of  three  or  nine  minutes, 
or  il  may  be  set  to  broadcast  your 
message  every  time  you  use  PTT. 
With  the  use  of  the  AUTCMD's  buirt-in 
speaker  you  can  monitor  the  message 
that  the  AUTO- ID  is  broadcasting,  re- 
gardless of  whether  the  selected  mes- 


sage was  broadcast  automatically  or 
manually. 

The  AUTO-ID  comes  with  plugs  for 
an  Alinco  or  Kenwood  mobile  amateur 
radio.  There  are  accessories  available 
to  interface  the  AUTO-ID  to  most  other 
types  of  radios.  The  price  is  $149,95. 
For  more  information,  contact  Ming 
Communications,  2948-1/2  Honolulu 
Ave.,  La  Crescertta  CA  91214,  (BIB) 
249-3006,  Fax:  (818)  248-0840.  Or 
circle  Reader  Service  No.  205. 


PAY  TV  AND  SATELLITE  DESC  RAMBLING 
*  1993  EDITION  • 


includes  programming  cable  bo*  cfujas.  fracbng  B-MAC,  wrreitss  cable 
< MMDS)  oascnunblna,  bullets,  PLUS  Awes  and  much  mora,  ONLY  |iB  95, 

Olhffr  PAY  Tlf  IBfl  SATELLITE  DESGFUMBUHfi    volume  YOlumO   I 

(BASICS).  1919,  1-991,  and  1992,  S1&.95  sacti.  Drfterortt  tum-<jnsf  bypasses, 
ECU'S,  scliimalrts  am*  counter  ECM  s  m  each  THE  COMPLECT  W1ZJAHD. 
using  me  VGll  dala  stream,  $1 5.95.  Any  3/532. M  or  a/554  .95  SCRAMBLING 

MEWS  monthly,  tosp  up  with  the  latest  in  satellite  and  cable  descrambling. 
Everything  that's  rww  $32,95/yr.  Oim  BEST  DEAL.  {eveiylhiflQ  here)  iho  vidw 
and  much  mare  for  only  51  £3.95.  New  catalog  51. 


SCRAMBLING  NEWS 

1552  Hertel  Ave..  *123,  Buffalo.  NY  1421 6 
Vpice.'TAX  (716}  874-2DBB.  AH  SB  for  COD 
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Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Call  Us  For 
Great  Prices  &  Great  Service 


TOLL  FREE  ORDER  LINE    1 -800044-31 44 

Coftirfie'tiji  U  S  ri  ioi;ji 


THEH^M 


SAK aNIl'iMu  Ik**:. 

CENTER 


SALKS  AMATEUR  RADIO  SERVICE 


STSOMottud         San  Antonio.  TX  7B233        {512)680-5110 
FAX  {5 1 21 6474007 
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RF  ENTERPRISES 

TO  ORDER   1-800*233-2482 

Se  rv  ;ce  &  I  nf o:  2 1 8-  76  5  -  3  254    Fa  vr2 1 8  76  5-  330S 


Complete  Inventory 


ANTENNAS 

TELEX/hy-gain 

CUSHCRAFT 

DIAMOND 


TOWERS 

ROHN 
HY-GAIN 

ACCESSORIES 


YAESU    ICOM    MFJ    AEA 


BELDEN  COAX: 

9913 

RG-213AJ 

RG-8/U 

RG-8/U 

(821*1 50  dm  Fan 

RG-8X 

[2Se)5QotiTT  tan 

Don't  settle  lor  less 
than  the  best 


ASTRON 

POWER 

SUPPLIES 

RS-4A  RS-7A  RS-12A 
RS-20A  RS-36A  R&5CA 
RS-20M  RS-35AI  RS-5CM 
VS-20M  V&35M  VS-50M 

CML  US  FOR  YOURS! 


COPPERWELD  ANTENNA  WIRE: 

Solid   12  oa:  Solid:  14  ga..  S,  SlrandwJ  14  gu.  Cut  to  your  specs. 

ROTOR  CABLE: 

Slandand  (6-22, 2-1 8)  Heavy  Duly  (6-13.  2-16) 

We  stack  AmphoncN  Connectors 
Connectors  Installed!  Jumpers  &  custom  cable  assemblies. 

CaiiCr  write  today1  Wo  stup  wtiridwtde 


VISA  Master  card 

Pact*  b&pa  k)  change  n  (tart  notice 
Sh^sphg  **dni3na:  cri*pf  a  neled 
RftilTH  HAfBd  to  2tT.  restocking  to, 
Hb  intami  or  tam  wii*tb 


RF 
ENTERPRISES 

HC  BC   Box  5&0 
MemneM  MN  5G4GS 


No-Hands! 

When,  your  raaJn  are  bmv,  where  do  vou 
winr  y*UT  HT?  ARES  ream?  an  J  paranoics 
designed  our  chcir  mounted  Rcs^uePoiKh  4*> 
they  could  UiTCn  ivitrhoui  an  esrpteoe  and  [alk 

straight  into  it  nc+harids,  Diacunal  posift^ri* 
log  oft  IT  pb«4  antenna  <n<r  th<  shoulder 
d<ft  in  your  face,  Made  of  p^JJej  roc-proof 
Cord  Lira  with  quick*rclca*c  buckler.  Adjo^r^ 
to  ept»  an v  size  HT  .tTnique  Double  mode] 
h%>iQs  rwaliTs  or  |!T  fin  J  spare  battcnr'. 
S1deI«  SJL  Double  $JlUS3  P^H 

AntennasWest 

Box  500ft2-S.  Prxwo  UT  B46A5 


Order  Hotline: 

801-373-S425 


J 


CIRCLE  136  ON  READER  SERVICE  CARD 


SCARED  OF  THE  CODE? 


IT'S  A  SNAP  WITH  THE  ELEGANTLY  SIMPLE 
MORSE  TUTOR  ADVANCED  EDITION  FOR 
BEGINNERS  TO  EXPERTS— AND  BEYOND 

Mors*  Code  leaching  software  from  GGTE  ii  the 
most  popular  m  the  world— and  for  good  reason. 
You'll  learn  quickest  with  the  mos*  modern  teaching 
methods — including  Famsworth  or  standard  code, 
on-screen  flaahcards.  random  characters,  words  rod 
billions  of  conversations  guaranteed  to  contain  every 
required  character  every  time— in  1 2  easy  lessons. 

Sneak  through  bothersome  plateaus  in  one  tenth  of 
a  word  per  minute  steps.  Or,  create  your  own  drills 
and  piay  them,  print  them  and  save  them  to  disk. 
Import,  analyze  and  convert  text  to  code  for  addition- 
al drills. 


Get  the  software  the  ARRL  sells  and  uses  to  create 
their  practice  and  test  tapes.  Morse  Tutor  Advanced 
Edition  is  approved  for  VE  exams  at  all  levels.  Mora* 
Tutor  is  great— Morse  Tutor  Advanced  Edition  Is  even 
better— and  it's  In  user  selectable  color.  Order  yours 
today. 


For  all  MS-DOS  computers  (including  laptops). 

Available  at  dealers,  thru  OS  Tor  ?3  or  send  $29.95 

53  5 AH  (CA  residents  add  7. 75 H  tax  )  to: 

GGTE,  P.O.  Box  3405,  DepL  MS. 

Newport  Beach,  CA  92659 

Specify  S  W  or3Vi  Inch  disk 

(prtce  Includes  t  year  of  free  upgrades) 


J  iu- 

73 
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TEN-TEC,  NEW  FACTORY 
BOXED  LATEST  1993  Production 
Models,  USA  made,  535  Argonaut, 
536  Delta,  563  Omni  6,  585 
Paragon  Tranceivers,  420  Her- 
cules, 422  Centurion,  425  Titan 
Linear  amplifiers,  238,  253.  254 
Antenna  tuners,  239,  240  dummy 
loads,  mobile  HF  antennas,  keyers. 
cabinets,  fitters.  Visa/MC  or  check, 
for  best  mail-order  deal. 
Write/phone  Bill  Slep  704-524- 
7519,  SLEP  ELECTRONICS 
COMPANY,  Box  100.  Otto  NC 
28763^0100.  BNB756 

AMATEUR   RADIO   SERVICE: 

Complete  repair  facility.  15  years 
communications  repair  experience. 
Special  service  needs?  No  prob- 
lem. Give  us  a  call.  Compassionate 
rates.  HAMSERVE,  1720  Grand 
Ave.,  Waukegan  IL  60085.  (708) 
336-2064  (Dean)  or  Voicemail  at 
(708)550*2034,  BNB760 

THERMOGRAPHED  CARDS! 
Raised  print  QSLs  at  flat  printing 
prices.  Samples;  Phone  {81 7} 
461-6443  or  write:  W5YJ  Group, 
Box  565101,  Dallas  TX  75356. 

BNB761 

WANTED;  HAM  EQUIPMENT 
AND  OTHER  PROPERTY.  The 

Radio  Club  of  Junior  High  School 
22  NYC,  Inc.  is  not  only  the  Big 
Apple's  largest  Ham  club  but  also 
the  nations  only  full  time,  non-prof- 
it, IRS  approved  501  (c)  (3),  orga- 
nization working  to  get  Ham  Radio 
into  schools  around  the  country  as 
a  theme  for  teaching  using  our 
EDUCOM-Education  Thru  Com- 
munication-program, Send  your 
radio  to  school.  Your  donated  am- 
ateur or  related  property,  which 
will  be  picked  up  or  shipping  ar- 
ranged, means  a  tax  deduction  to 
the  full  extent  of  the  law  tor  you  as 
we  are  an  IRS  501  (c)  (3)  charity 
in  our  thirteenth  year  of  service. 
Your  help  will  also  mean  a  whole 
new  world  of  educational  opportu- 
nity for  children  around  the  coun- 
try. Radios  you  can  write  off,  kids 
you  can't.  Please,  write-phone-or 
FAX  the  WB2JKJ  "22  Crew*  today: 
The  RC  of  JHS  22.  POB  1052, 
New  York  NY  10002.  Telephone 
(516)  674-4072  and  FAX  (516) 
674-9600.  Young  people,  nation- 
wide, can  get  high  on  Ham  Radio 
with  your  help.  Meet  us  on  the 
WB2JKJ  CLASSROOM  NET: 
7.238  MHz.  1200-1330  UTC  and 
21-395  MHz.  1400-2000  daily. 

BNB762 

SOLAR  POWERED  HAMS!  The 

Sunswitch  is  a  charge  controller  to 
protect  your  batteries  from  over 
charge.  Power  MOSFETs  are 
used,  no  relays!  Assembled  tuned 
and  tested  $39.95  plus  $2.50  ship- 
ping. SUNLIGHT  ENERGY  SYS- 
TEMS, 2225  Mayflower  NW,  Mas- 
sillon  OH  44647.  BNB774 


MILITARY  MONITORING  ANTEN- 
NAS: broadband  VHF/UHF  dis- 
cones,  bi  conic  a  Is,  saicom  types, 
3Q-10Q0mc,  shipboard  construc- 
tion, *Nf  connectors,  satcom 
preamps.  antenna  m u It ic ou piers, 
cables,  accessories.  (419)  726- 
2249.  BNB813 

FREE  SHAREWARE  AND  HAM 

CATALOG  for  IBM  or  CoCo.  Morse 
code  Computer  Interfaces,  $49.95. 
DYNAMIC  ELECTRONICS,  Box 
896,  Hartselle  AL  35640.  205-773- 
2758,  FAX-773-7295.         BNB815 

SENSATIONAL  NEW  WAY  TO 
LEARN  CODE-Do  Aerobics, 
Sing,  Jog,  or  Drive  while  learning 
code!  Now  the  secret  is  yours! 
Order  THE  RHYTHM  OF  THE 
CODE-Morse  code  music  cassette 
today!  $9.95  ppd  KAWA 
RECORDS  RO,  Box  319-S,  Wey- 
mouth, MA  02188.  BNB824 

SEIZED  GOODS,  radios,  stereos, 
computers,  and  more  by  the  FBI, 
IRS,  DEA.  Available  in  your  area 

now.  CaH  1-800-436-4363  ext  C- 
6223,  BNB826 

DIGITAL  SWR  and  POWER  ME- 
TER, Assemble,  Kit,  or  Plans,  with 
Alarm  and  Set  Points. FREE  infor- 
mation. RUPP  ELECTRONICS, 

5403  Westbreeze,  Fort  Wayne  IN 
46804.  219-432-3049. 

BNB831 

R-390-A  SERVICE:  module  repair 
to  complete  reman ufactu re,  cos- 
metic restoration,  20  years  experi- 
ence, expert  service,  1-week 
turnaround,  Very  reasonable,  any 
condition  accepted,  (419)  726- 
2249,  BNB834 

FCC  COMMERCIAL  LICENSE 
PREPARATION  RADIOTELE- 
PHONE-RADIOTELEGRAPH. Lat- 
est home  study  fast  easy  audio 
video. FREE  details  WPT  PUBLI- 
CATIONS 1 -800-800-7588. 

BNB840 

PRINTED  CIRCUIT  BOARDS- 

etched,  drilled,  tin-plated.  Single 
sided  $1.25/sq.  inch,  No  setup 
charge.  Send  negative  or  artwork 
($10.00  for  negative).  We  can  gen- 
erate artwork  from  your  schematic. 
CHELCO  ELECTRONICS,  61  Wa- 
ter St.  Mayville  NY  14757  1-800- 
388-8521,  BNB842 

CUBAN  FOOD  RECIPE  BOOK- 
LET, Black  Beans,  Yellow  Rice,  Pi- 
cadillo,  Ropa  Vieja,  more.  $5,00 
Postpaid.  Ken  Merrill,  10234  SW 
55th  Lane,  GaJnsville  Fl  32606, 

BNB870 

NEVER  BEFORE]  20,000  share- 
ware programs  on  three  CD-ROM 
discs,  $69  plus  S5  shipping,  includ- 
ing many  useful  ham  programs. 
Amazing  valuel  Dealers  wanted! 


Crosley,  Box  276G,  Alburg  VT 
05440.  (51 4}  739-9328.     BNB871 

FREE  Ham  BBS.  317-742-2214. 

BNB899 

AMATEUR  RADIO  REPAIR?!  all 

makes  &  models  maximum  tabor 
per  unit.  S96.00-  W7HBF,  DAN 
RUPE,  1302  S.  Uplands  Dr.,  Ca- 
mano  WA  98292.  (206)  387-3558. 

BNB9O0 

R-390-A  SQUELCH  MODIFICA- 
TION: small  external  add-on  mod- 
ule, super  sensitive,  works  great  on 
AM  and  SSB,  16  minute  installa- 
tion, instructions  included.  $25.00. 
{419)726-2249.  BNB906 

WANTED:  BUY  &  SELL  All  types 
of  Electron  Tubes.  Call  toll  free  1- 
{800)-42l-9397  or  1-(612)-429- 
9397-  C&N  ELECTRONICS, 
Harold  Bramstedt,  6104  Egg  Lake 
Road,  Hugo  MN  55038.     BNB91 5 

COMMODORE  64  HAM   PRO- 

GRAMS-S  disk  sides  over  200 
Ham  programs  $i6.95./$.29  stamp 
gets  unusual  software  catalog  of 
Utilities,  Games,  Adult  and  British 
Disks,  HOME-SPUN  SOFTWARE, 
Box  1G64-BB,  Estero  FL  33928. 

BNB917 

ACS  NU0B  BBS!  Free  access, 
over  16,000  programs.  (316)  251- 
2761.  BNB923 

NATIONAL  SWAP  CALENDAR 
Gives  dates,  times,  and  contacts 
for  ham  radio  and  electronic  swap 
meets  all  over  the  U.S,  Published 
monthly  $7.50/yr,  sample  copy  $1. 
DOUGLAS  PUBLISHING,  PO  Box 
246925,  Sacramento  CA  95824. 

BNB925 

INEXPENSIVE  HAM  RADIO 
EQUIPMENT.  Send  postage  stamp 
for  list.  Jim  Brady  WA4DSO,  3037 
Audrey  DR.,  Gastonia  NC  2B054. 

BNB927 

USED  ANO  NEW  AMATEUR  RA- 
DIO, SWU  AND  SCANNERS.  We 

buy,  sell,  consign  and  trade.  All 
used  equipment  has  30  day  war- 
ranty. Western  Pennsylvania 
newest  Amateur  Radio  supplier. 
For  Hams  Only.  (412)  825-9450, 
Robb  KE3EE.  BNB929 

RADIO  REPAIR  Amateur  and 
commercial,  professional  work. 
Fred  Fisher  WF9Q,  6866  W,  River 
Rd.,  South  Whitley  IN  46787.  (219) 
723-4435,  BNB930 

LITHIUM  BATTERY  PACKS:  15V, 
15 AH;  high  amperage  output.  Light 
weight  (2.06  lbs.)  $12.50  ea,,  case 
Of  12  @  $130.00.  3V,  7.5AH  MDh 
cells  5  @  $10.00.  S  &  G  ELEC- 
TRONIC, 618  S.  62nd  St., 
Philadelphia  PA  19143.  S.A.S.E. 
215-474  7663.  BNB  931 


SUPER     QRP     CW     TRANS- 

MlTTERS-air  ready!  Best  global 
value/lowest  cost.  Fixed,  portable, 
beacon,  balloon,  hunts.  RYAN 
COMMUNICATIONS,  111  E 
Camelot  Rd.,  Portersville  PA 
16051,  USA.  (412)  368-3859. 
See  display  ad,  this  issue. 

BNB933 

TRANSCEIVER  BANDPASS 
FILTERS:  Singleband  $31.50, 
Multiband  remote  switched  $150. 
Free  Information.  DUNE  STAR, 
Box  37,  St.  Helens  OR  97051. 
(503)  397-29 18.  BNB955 

SOLID  ALUMINUM  ENCLO- 
SURES: 1/8  inch  wall,  heavy  duty. 
Prices  start  under  $6.  Free  infor- 
mation. DUNESTAR,  Box  37,  St. 
Helens  OR  97051.  (503)  397- 
2918.  8NB956 

PRINTED  CIRCUIT  BOARDS  for 

projects  in  73,  Ham  Radio,  GST, 
ARRL  Handbook.  List  SASE.  FAR 
CIRCUITS,  18N640  Field  Ct.. 
Dundee  IL  60118.  BNB966 

WEATHER  INSTRUMENTS  Digi- 
tal and  Traditional.  Call  for  cata- 
log THE  WEATHER  STATION,  1- 

800-666-7014.  BNB967 

SURPLUS  Huge  quantities.  Low- 
est prices  in  America!  Dealers 
wanted.  Catalogs  $3.  SURPLUS 
TRADERS,  Box  276A,  Alburg  VT 
05440.  8NB985 

486SX  COMPUTER  FOR  HAMS' 

PC  compatible  computer  already 
(oaded  for  the  ham  station,  win- 
dows 3.1,  packet,  MUF,  Utilities, 
and  togging  programs  already 
loaded,  burned  in  and  ready  to 
use  with  your  ham  station.  For  in- 
fo write  or  call:  REEVES  COM- 
PUTING SERVICES,  706  Flagler 
Ln,  Redondo  Beach  CA  90278. 
(31 0)  372-01 75.  BNB986 

I  BUY  ELECTRON  (VACUUM) 
TUBES  Magnetrons,  Klystrons, 
Planar  Triodes,  etc..  Jeremy  Mad- 
vin  at  the  VACUUM  TUBE  EX- 
CHANGE. (800)  995-TUBE  or  fax 
at  (800)  995-6851 .  BNB987 

CELLULAR  HACKERS  BIBLE- 
$54.45.  Cellular  Programmers 
Bible-$84.45r  Cable  Hackers 
Video-$39>95,  Satellite  Hackers 
8ible-$56.95,  Scanner  Hackers 
Bible-S34.45.  TELECODE,  P.O. 
Box  6426-RF,  Yuma  AZ  85366- 
6426.  BNB993 

VIDEOCIPHER/SATELLITE/ 
SCANNER/CABLE/AMATEUR^ 
CELLULAR,  Repair  Manuals, 
Modification  Books  &  Software. 
Catalog-$3,00.  TELECODE  P.O. 
Box  6426-RF,  Yuma  AZ  85366- 
6426,  BNB994 
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Uncle  Wayne's  Bookshelf 


REFERENCE 


202101  Everyday  Electronics  Data  Book   by  Mike  Toolev  BA 


A  basic  electronic 
nrnts  U$M 


-retripu"  book  using  commonly  available  compo- 


2QN102  Practical  Digital  Electronics  Handbook  hy  MikeToo- 
ley  BA  Contains  nine  ditilal  test  gear  projects.  Digital  circuits,  logic 

gates,  bistahles  and  timers,  microprocessots,  memory  and  input/output 
devices.  SI 450 

2QN1Q3  Electronic  Power  Supply  Handbook  hylan  R.  Sinclair 
Covers  many  types  of  supplies— batteries,  simple  AC  supplies,  switch 
mode  supplies  ami  inverters.  $16.25 

20M104  Electronic  Teat  Equipment  Handbook  hy  Steve  Money 
A  guide  to  electronic  lesi  equipment  for  the  engineer,  technician,  stu- 
dent and  home  enthusiast.  £18,00 

2QN105  Digital  Logic  Gates  and  Flip-Flops  hy  tan  R.  Sinclair 
A  firm  foundation  in  digital  electronics.  Treats  the  topics  of  gates  and 
nip-flops  thoroughly  and  from  the  beginning.  $18.00 

01CSO  Master  Handbook  of  1001  Practical  Electronic  Cir- 
cuits Tried  and  proven  sol  Ed  Mate  circuit.  $19.95 

01 P6S  Pirate  Radio  Stations  by  Andrew  Yody  Tuning  in  to  un- 
derground broadcasts.  SI 2.95 

01T01  Transmitter  Hunting  by  Joseph  Mwtl  and  m>mas  Curtee 
Radio  direction  finding  simplified.  %X93B 

02C30  Commodore  Ham+s  Companion  by  Jim  GnMs  Com- 
nwdore  computer  and  the  Ham.  S9.5U 

03R02  Rlty  Today    by  Dave  Ingram  Modem  ^uidc  to  amateur  ri- 

diotdctype.  $#.50 

03S04  Hidden  Signals  on  Satellite  TV   by  Thomas,  Harringum 

The  secret  signals  on  the  satellites.  $19.50 

05E01  Baste  Electricity  and  Electronics    The  fundamentals  of 

electronics .  book  I .  %  t  L95 

05E02  Basic  Electricity  and  Electronics  The  fundamentals  of 
electronic**  book  2.  $9.55 

05E03  First  Book  of  Modem  Electronics  Unique  projects  that 
are  money  saving,  £12,95 


09D22  The  World  Ham  Wet  Directory  by  Mike  WUkowski  Mow— 2ml 

edition.  Introduces  the  special  inccrcst  ham  radio  networks  and  shows  you 
when  and  where  you  can  tune  them  in.  $9,51) 

09P33  Pirate  Radio  Directory  by  George  Teller  Where  to  tune  in  on 

secret  entertainment  stations.  £7.95 

10F093  1993  International  Callbook  Tlic  new  1993  International  Call- 
book  lists  5(K).{KX1+  licensed  radio  amateurs  in  the  countries  outside  North 
America,  tt  covers  South  America.  Europe,  Africa,  Asia,  and  the  Pacific 
area  (exclusive  of  Hawaii  and  she  U.S.  possessions),  $29.95 

10D093  1993  North  American  Callbook  The  1993  North  American 
Callbook  lists  the  calls,  names,  and  address  in  formal  ion  for  500,000+  li- 
censed radio  amateurs  in  all  countries  of  North  America.  $29 35 

05H24  Radio  Handbook,  23rd  Ed.    hy  William  I.  Orr  W6SAJ  840 

pages  of  everything  you  wanted  to  know  about  radio  communication. 
$29.50 

02B10  Heath  Nostalgia   hy  Terry  Perdue  KtfTP  124  page  illustrated 

history  of  the  Heath  Company.  Includes  many  fond  memories  contributed 
by  longtime  Heathkit  employees.  O2BI0SV.50 

1QDF92  1992  Callbook  Supplement  An  update  to  the  1992  Interna- 
tional ;tnd  American  callbacks.  $10.00 


12E76  Baste  Electronics  Prepared  by  the  Bureau  of  Naval 
Personnel  Covers  ihe  important  aspects  of  applied  electronics  ajui 
electronics  communications.  $lfl,9J 

12E41  Second  Level  Basic  Electronics  Prepared  by  the  Bu- 
reau of  Naval  Personnel  Sequel  to  Basic  Electronics,  thorough 
trcatniainL  nf  the  more  advanced  luvels  of  applied  electronics.  $7.5(1 

01 D45  The  Illustrated  Dictionary  of  Electronics,  5th  Ed  hy 
Ktifta  P.  Turner  and  Stan  Gibitisco  An  exhaustive  list  of  abbrevia- 
tions, and  appendices  packed  with  schematic  symbols  and  conver- 
sion tables  ►  S26.95 

20 NO 91  Most-Otten-Needed  ftadio  Diagrams  and  Servic- 
ing Information,  1926-1938,  Volume  One  compiled  hy  M.N. 

Bcitman  An  invaluable  relercnce  for  anyone  involved  in  Vintage 
Radio  restoration,  $1 1 ,95 

20N096  How  To  Read  Schematics  (4th  Ed.)  by  Donald  E. 
Herrinaton  Written  for  the  beginner  in  electronics,  but  it  also  con- 
tains in  formal  ion  valuable  to  ihe  hobbyist  and  engineering  techni- 
cian. $  14.95 

20M097  Radio  Operator's  World  Atlas  hy  Walt  Siinsttn, 
WtiCP  This  is  3  compact  (5*7),  detailed,  and  comprehensive 
world  atlas  destined  to  be  a  constant  desk  top  companion  for  radio 
operators,  $17,95 

20N098  Electromagnetic  Man  hy  Cyril  Smith  and  Simon  Best 
Health  and  hazard  in  the  electrical  environment.  $19*)$ 

2 ON 020  Secrets  of  RF  Circuit  Design  by  Joteph  /.  Carr 
Written  in  clear  non-technical  language „  covers  everything  from 
antennas  to  transistors.  $19.50 

20 N 107  Ham  Stuff  A  comprehensive  buyer's  guide  and  directo- 
ry. £19,95 

20 N 109  73  Magazine  Index  1960-1990  A  complete  inrfex  to 
every  article  published  in  73  Magazine  through  1990.  Book  $15,00 
IBM  software  (specify  type)  £20,00 

20N110  Product  Fleviews  Since  1945  Contains  an  inde*  to 

3,400  product  reviews  thai  have  appeared  in  QST.  CQ,  HR,  73  and 
Radcom.  Book  S12.95  fBM  Software  5.25  $10.00 


SHORTWAVE 


SOFTWARE 


06S57  1993  Passport  to  World  Band  Radio 

hy  International  Broadcasting  Services,  Ltd  You'll 
get  the  latest  station  and  time  grids..  £16.50 

03S1 1  Shortwave  Receivers  Past  and  Pre- 
sent edited  toy  Fred  jr  Qstermcm  Guide  to  200+ 
shortwave  receivers  manufactured  in  the  last  20 
years.  The  Blue  Rook  of  jthonwave  radio  value. 
$BL95 

07R25  The  RTTV  Listener  by  Fred  Oxterman 

New  and  expanded.  This  specialized  hook  com- 
piles issues  t  through  25  of  the  RTTY  Listener 
Nem!etterr  Contains  up-to-date,  hard-to-find  infor- 
mation on  advanced  RTTY  and  FAX  monitoring 
techniques  and  frequencies.  $19.95 

03CG9  Shortwave  Clandestine  Confidential 
by  Gerry  L,  Dexter  Covers  all  clandestine  broad- 
casting, count ry-by-eauniry;  tells  frequencies,,  oth- 
er unpublished  information:  spyT  insurgents,  free- 
dom fighters,  rebel  anarchist  radio,  secret  radio. 
$8.50 

03M22T  US  Military  Communications  (Part 

1)  l ]5  Military  communication  channels  on  short- 
wave. Covers  frequencies,  background  on  point-to- 
point  frequencies  for  the  Philippines,  Japan  and 
Knrear  Indian  and  Pacific  Oceans,  and  more. 
$11.95 

03M222  US  Military  Communications 
(Parti)  Covers  US  Coastguard,  NASA,  CAP. 
I:AA,  Dcptn  of  Energy.  Federal  Emergency 
Management  Agency,  Disaster  Communications, 
FCC.  Depi.  of  Justice,  From  1 4  KC  to  94)73  KC. 
$12.95 

03M223  US  Military  Communications  (Part 

3)  Completes  the  vast  overall  frequency  list  of  US 
Military  services,  from  8993  KC  to  27,944  KC, 
$12.95 

09S42  The  Scanner  Listener's  Handbook^ 
Edward  Swwire  N2&FE  Get  the  mosl  out  of  your 
scanner  radio.  $14,95 

03320S  Radiotaletype  Press  Broadcasts  f>y 

Michael  Sclmuy  Schedules  of  Press  Services  by  tinic. 


frequency.,  and  country  broadcasting  in  English. 
French.  German..  Spanish,  and  Portuguese.  SI  2*95 

1 1 TS6  Tune  in  on  Telephone  Calls  hy  Tom 

Kneiiet  K2AES  Formatted  as  a  frequency  list  with 
detailed  description  of  each  service  and  its  location 
in  RF  spectrum.  $12.95 

03K205  Guide  to  Radioteletype  (RTTY)  Sta- 
tions hy  J.  Kiinfienjuss  Updated  hook  covers  all 
RTTY  stations  from  3MH/.-30MHz..  Press,  Mili- 
tary. Commercial,  Mcteo,  PTTs,  embassies,  and 
more.  S  12.95 

11  AS  10  Air  Scan  Guide  Co  Aeronautical 
Communications  (5th  Ed.)  hy  Tom  Kneitcl 
K2AES  Most  comprehensive  guide  to  monitoring 

US  aeronautical  communications,  Cover  all  Cana- 
dian land  airports  and  seaplane  bases,  plus  listings 
for  Central  America,  the  Caribbean,  Noah  At- 
lantic, and  the  Pacific  Territories.  $  14.95 

15A002  Scanner  and  Shortwave  Answer 
Book  by  Bub  Grove  Most  frequently  asked  ques- 
tions by  hobbyists,  $  13.95 

07A66    Aeronautical    Communications 

Handbook  by  Robert  E.  Evans  Exhaustive,  scholar- 
ly treatment  of  shortwave  aeroaiautica!  listen irt«r 
W95 

07R20  A  Radio  Journal  1912-1940  by  Rim 
Retumker  W9CRC  Easy  to  read  and  informative, 
educational  and  entertaining,  A  trip  down  memory 
lane  to  the  curly  days  of  radio.  $7.95 

11HF13  The  "Top  Secret"  Registry  of  US 
Government  Radio  Frequencies  (7Ui  Ed.) 

hy  Tom  Knciiel  K2AES  This  scanner  directory 
lias  become  the  standard  reference  source  for 
frequency  and  other  imponant  information  relat- 
ing; to  the  communications  of  federal  agencies. 
SI  9.95 

11F52  Ferrell's  Confidential  Frequency 
Ust,  Hew  Revised  Edition  emptied  hy  AG. 

Halhgey  AH  freqiesncics  from 4  MHz-28MHe  cov- 
ering shiph  embassy,  areo,  Volmet,  Interpol  num- 
bers, Air  Force  One/Two ,  more.  $1950 


1 1SR97  National  Directory  of  Survival  Radio 

Frequencies  by  tarn  Kntitel  K2AES  Handy  and 

concise  reference  guide  to  high  interest  communica- 
tions frequencies  required  by  sutvivalists.  $H.95 

11SM11  Scanner  Modification  Handbook, 
Vol.  1  hy  Sill  Creek  provides  srraiyhl forward  step- 
by -step  instructions  for  expanding  the  operating 
capabilities  of  VHF  scanner.  £17.95 

11EE06  Guide  to  Embassy  Espionage 
Communications  by  Tom  Kneiiet  K2AES  Can- 
did and  probing  elimination  of  worldwide  eni- 
baisy  and  (alleged)  espionage  communications 
systems  and  networks.  Si 0.95 

15D93  1993  Shortwave  Directory  (8th  Ed.) 

by  Boh  Grove  Extensively  revised,  tlic  new  1993 
Shortwave  Directory  is  the  consummate  DXer's 
bible  for  the  first  30  MHi  of  radin  spectntm,  in- 
cluding up-to-date  and  accurate,  S21.95 

20  N  093  Vintage  Radio  1887-1029  by  Morgan 

E.  McMahon  "Hie  authoritative  reference  book  for 
historians  and  collectors,  $&95 

20N094  A  Flick  of  the  Switch,  1930-1950  hy 

Morgan  E.  McMahon  Discover  the  fast  -grow  mi; 
hobby  of  radio  collecting.  £8.95 

07R26  World  Wide  Aeronautical  Communi- 
cations hy  Robert  g,  Evans  Atreralt/Air  Traffic 
Control,  Aircraft/Company  Operations,  Aviation 
Weather  Broadcasts,  Aeronautical  Flight  Tests, 
Worldwide  Military  Air  Forces,  Aero  Search  & 
Rescue,  Aero  Law  Enforcement,  NASA  Flight 
Suppon,  Aero  Terms  &  Abbreviations  and  Aqno 
Tactical  Identifiers,  £6,95 

1 1T89  Scanner  Modification  Handbook  Vol. 
2  by  Bill  Creek  Here  it  is— a  companion  to  Vol,  I. 
In  fact,  Vol.  2  has  a  section  that  provides  improved 
approaches  and  updated  lecliniques  for  the  oiods  in 
Vol.  I.  Therci's  Ifi  new  exciting  modifications  for 
popular  scanners,  $17.95 

03R01  World  Press  Services  Frequencies 
(RTTV)  New  5th  ErJ   A  comprehensive  manual 

covering  radioreletype  news  mon tiering— contains 
all  information — antenna,  receiving,  terminal 
units,  plus  three  extensive  frequency  Issts.  $fL95 


04M54  GGTE  Morse  Tutor  From  beginner  to  L-s- 
traclassi  in  easy  self-paced  lessons.  Code  speeds  from 
1  lo  over  100  words  per  minute.  Standard  or 
E-arnsworth  mtwie.  Adjustable  tone  frequency.  Create 
your  own  drills,  practice  or  actual  exams.  Enams  con- 
form lo  FCC  reituiremenis.  5  l/4M  Toppy  for  IBM  PC, 
XT,  AT,  PS/2  or  compilable*;.  %19H) 

04M55  Advanced  Edition  $29*95 

20N021  No  Code  Ham  Radio  Education  Pack- 
age Computer  software  package.  Includes  computer 
aided  instruction  software  (IBM  compatible),  200 
paec  Ham  Radio  Handbook.  %2Hr95 

2QN022  Ha  in  Operator  Education  Package 
Computer  software  contains  five  IBM  compatible 

discs  will)  all  questions  for  all  license  classes,  plus 
"Morse  Acadany"  code-  teachinj?,  software  that  takes 
you  from  0-20  wpm.  S2M.95 

Lan^e  Code  Programs— {Available  on  S  MA"  disk.) 

Inexpensive  complete  study  guide  code  programs  for 
both  the  C64/t2tf  Commodnres  and  the  IBM  compati- 
bles. Programs  include  updated  FCC  questions,  multi- 
ple choice  answers,  formulas,  schematic  Symbols,  di- 
agrams, and  simulated  (VE)  sample  lest. 


IBM  Parr# 

Commodore  Partff 

Price 

Novice 

IBMDI 

COM01 

SI  4,95 

Tech 

IBM02 

COMD2 

$14.95 

General 

IBM03 

COM03 

$14.95 

Advance 

IBM04 

COM04 

$19,95 

Extra  (New 

Pool)IBM05 

COM05 

S19.95 

IBM06,  COMD6  IBM/Commodore  Tech  No 
Code— Lanze  Code  Program  Contains  all  the 
authorized  FCC  questions  and  answers  used  in  testing 
formulas,  schematic  symbols1  diagrams,  and  sample 
test  for  passim:  the  new  Technician  No  Code  license, 
S24,95 

IBM97  Amateur  Radio  Part  97  Rules  Includes 
updated,  revised  Commission's  Rules,  September  30b 
I9tf9  5  W&tit  IBM  compatible  only, $9,95 


VIS  Study  Cards  Compact,  up  to-dale  Flash  Cards 

with  Key  Words.  Underlined,  Quiz  on  back,.  Formulas 

worked  oul.  Schematics  at  your  I 

"ingerlips,  Used 

SUCCESSFULLY  hy 

ages  ft  lo  SI! 

NOVICE 

VI  SOL 

$11.95 

TECH 

VISAS 

10.95 

GENERAL 

VI5Q3 

9.95 

ADVANCED 

VIS04 

15,95 

EXTRA 

VISQS 

14.45 

ARRL BOOKS = 


AR1993  ARRL  1993  Handbook  (69th  Ed.)  39 
chapters,  featuring  2nl00  tables,  figures  and  cliaru. 
Comprehensive,  welt  organized  ami  affordable.  52 $M 

AR1 0S&4  ARRL  Operating  Manual  (4th  Ed.) 
Information  on  how  to  make  the  besi  use  of  your 
station t  aiiclLLdiniz:  interfacing  home  computers, 
OSCAR,  VHF-UHF.  $17,00 

AB0 194  Amentia  Compendium  Vol.  1  Mate- 
rials  on  vert  ecu  Ls,  quads,  lnopsT  yayis,  reduced  Size 
antennas,  baluns,  Smith  Chans,  antenna  polariza- 
rion.  $10.00 

AR2545  Antenna  Compendium  Vol.  2  Cov- 
ers vertical*,  yagis.  quads*  multiband  and  biuad- 
band  systems,  antenna  select  ton.  $  12.00 

AR2626  Companion  Software  for  Antenna 
Compendium  Vol.  2  5  1/4"  MS-DOS  floppy. 
SIO.OO 

ARD488  W1  FB's  Antenna  Notebook  by  Dour 

DeMaw  WIFB  Get  the  best  performance  oat  of  Un- 
obtrusive wire  antennas  and  verticals.  Build  tuners 
uidSWR  bridges.  $9,511 

A R 034 8  ORP  Notebook  fry  Doug  DeMvw 
WIFB  PYeitnts  tonstmccion  projects  for  the  QftP 
operator.  S9.S0 

AR4141  W1FB*s  Design  Notebook  by  Doug 
DcMaw  WIFB  Filled  with  simple  practical  projects 
that  can  he  built  usinji  readily  available  compo- 
nents and  couunmi  hand  tools..  $10,00 

AR220O  Antenna  Impedance  Matching  hy 

Wilfred  N,  Cart/n  Most  comprehensive  book  writ- 
ten on  using  Smith  Charts  in  solving  impedance 
tnairftimj:  problems,  SI  5.00 

ARQ402  SolfrJ  State  Design   Good  basic  infor- 

matinn.  circuit  designs  and  applications:  descrip- 
tions of  rcucivers.  transmilter.s.  power  Supplies,  and 

test  equipment.  SI 2. 00 

AR3193  Weather  Satellite  Handbook  (4th 

Ed.)  by  Dr.  Ralph  Taggart  WBSDQT  Expanded 

and  revised  to  reflect  today's  weather-fan  satellite 

technology,  $20,0(1 

A R 3290  Companion  Software  for  Weather 

Satellite  Handbook   5  1/4"  MS-DOS  Floppy. 

$10.00 


AR3291  Now  You're  Talking!:  Discover  the 
World  of  Ham  Radio.  Covers  everytbinc  you 
need  to  know  to  cam  your  first  Amateur  Radio  li- 
cense. More  I  ban  a  study  qutde,  this  book  will  help 
you  select  equipment  for  your  ham  radio  station 
and  explain  how  to  set  It  up — everything  you'll 
need  to  know  to  get  on  the  air!  SlfljOD 

AR3292  Your  Introduction  to  Morse  Coder 
Practice  Cassettes  Kit  includes  two  w  minute 

cassette  tapes.  Prepares  you  for  the  5  WPM  Morse 
code  exam  to  earn  your  Novice  license  or  add  high- 
frequency  worldwide  communications  privileges  to 
your  code-free  Technician  license.  $10.00 

AR0437  ARHL  Repealer  Directory  1992- 
1993  19.000+  listings  with  dtsrtpeaiers.  band  plans. 

CrCSS  (PL(TM))  tone  cltanH  frequency  coordina- 
tors, ARRL  special  service  clubs,  and  beacon  list- 
ings from  14  MHz  to  24GHz.  SG.O0 

AR1033  TTte  OXCC  Companion  by  Jim  K ear- 
man  KRIS  Spells,  out  in  simple,  straightforward 
terms  what  you  need  to  be  a  successful  DXer.  $6.00 

AR1250  Log  BOOk^Spiral  $3.50 

ARA341  Interference  Handbook  RF1  sleuth's 
expericnee  in  solving  interference  problems. 
$12.00 

AR2197  AflRL  Date  Book  Valuable  aid  to  the 
Rh"  design  engineer,  technician,  radio  amateur,  and 
experimenter.  SI  2.1)0 

AR2960  Transmission  Line  Transformers 
(2nrJ  Ed.)  by  Dr.  Jerry  Sevick  W2FMI  Practical 
designs  and  specific  information  on  construct  ion 
techniques  and  sources  of  material.  $20.00 

AH  04 10  Yagi  Antenna  Design    A  Ham  Radio 

series  polished  and  expanded  by  Dr,  Lawson. 

si5.oa 

AR2171  Hints  and  Kinks  Ideas  tor  setting  up 
your  gear  for  tomfortable.  efficient;  operation, 
$8.00 

AR3169  QRP  Classics  Compilation  of  ARRL 
publications  on  building  receivers,  tracts miltcrsT 

transceivers,  accessories.  S12+{H> 


ANTENNAS 


01A70  Practical  Antenna  Handbook 
by  Joseph  J.  Carr  Design,  build,  modify,  and  in- 
stall your  own  antennas.  $21+50 

10A342  All  About  Vertfcle  Antennas 

fay  Wilhiiiti  Orr  Comprehensive  coverage  of  ama- 
teur communications.  %\ 0,50 

10A345  Beam  Antenna  Handbook 

by  William  Orr  and  Stuart  Cowan  Everything  you 
need  to  know  about  beam  design h  construction,  and 
ope  rat  inn,  %  1 1.95 

UHF/VHF/PA  CKET\ 

09V11  The  Basic  Guide  to  VHF/UKF  Ham 
Radio  by  Edward  M.  Noli  Provides  a  first  rate  in- 
troduction to  the  2. b  and  1 .25  meter  bands  as  well 
as  23. 33t  and  70cm.  $6+50 

2DNQ19  U.S.  Repeater  Mapbook  by  Witliam 

Smith  N&MQS  The  Guide  for  (raveling  radio  ama- 
teurs. OT5 


20N108  The  Easy  Wire  Antenna  Handbook 
by  Dave  Ingram  K 471V J.  Gives  you  all  of  (he 
needed  dimensions  for  a  full  ran  £6.  of  easy  to  build 
and  erect  "sky  wires."  $9.50 

0SA95  Easy- up  Antennas  for  Radio  Listen- 
ers and  Hams  by  Edward  M.  Noli  Like  to  learn 

how  to  construct  low -cost,  easy -to-erect  antennas? 
$16.50 


03R02  RTTY  Today  by  Dave  Ingram  K4TWJ 
Most  comprehensive  RTTY  guide  ever  published. 
53.50 

Q1P22-2  The  Packet  Radio  Handbook  (2nd 
Ed.)  by  Jonathan  L  Map*  KRJT  ",„the  definitive 
guide  to  amateur  packet  operation,"— Gwyn  Reedy 
WlBELOnlv  $15.0(1 


BOOKS  FOR  BEGINNERS 


02CW2  Digital  Novice  by  Jim  Gruhbs  Geared  10 
make  you  a  more  know  lettable  participant.  SS+50 

01AR7  Shortwave  Listener's  Antenna 
Handbook  Primer  antenna  theory.  $13.95 

C5C25  Basic  A.C.  Circuits  A  siep-by-step  ap- 
proach for  the  beginning  student.  $24.50 

G5  ESQ  fun  Way  Into  Electronics   Exciting 

build  and  team  projects,  S9..S5 

05E51  One  Evenings  Electronic  Projects 
Lasy  inexpensive  one  evening  projects.  S&.9S 

2ON018  Technician  Class  license  Manual: 
New  No-Code  by  Gordon  West  This  book  covers 
everything  you  need  to  become  a  Technician  Class 
Ham.  Every  question  and  answer  on  the  examina- 
tions is  found  in  this  one  book.  FCC  Form  61 0  ap- 
plication. $9.95 

2ON092  The  Wonderful  World  of  Ham  Ra- 
dio by  Richard  Skaiiiik,  KB4LCS  Simple^  dear* 


and  fun.  Introduces  young  people  to  amateur  radio, 
57.95 

20 N 100  Electronics  Build  and  Learn  (2nd 

Ed.)  by  RA  Fenfold  Combines  theory  and  practice 
so  that  you  can  "learn  by  doing."'  $11+50 

2ON099  Digital  Electronics  Projects  for  Be- 
ginners by  Owen  Bishop  Contains  12  digital  elec- 
tronics projects  suitable  for  die  beginner  to  build 
with  the  minimum  of  equipment.  $12+50 

AR2073  Novice  Antenna  Notebook  A  begin- 
ners guide  to  easy  and  effective  antennas  and 
timers  you  can  build  $930 

AR2S71  WIFB's  Help  for  New  Hams  by 
Dong  DeMaw  WIFB  Complete  lor  ihe  newcomer, 
Pin  together  a  station  and  get  on  the  air.  $10.00 

AR22B6  First  Steps  in  Radio  by  Doug  DeMaw 
WIFB  Series  of  QST  articles,  $5.00 


ARRL  License  Manuals  Complete  FCC  qucs* 
cion  pools  with  answers. 

AR2375  Te  ch n  ic  ian  C  lass  $6.00 

AR23J33  General  Class  S6+00 

AH0 1 65  Advanced  C  lass  £6.00 

AR2391  Extra  Class  S8.00 

AR3185  THe  Satellite  Experimenter's  Hand- 
book, (2nd  Ed)  by  Martin  Dovidojf  K21JBC  E*. 
panded  and  revised-  Focusing  on  satellites  built  hy 
and  for  the  international  radio  amateur  community. 
$20,00 

AR0477  Low  Band  Dning 

How  to  meet  the  challenges  of  the  different  forms 
of  lft0t  S0T  and  40  meter  propagation  with  effective 
antennas,  equipment,  and  operating  strategies 
$10.00 

AR245G  FCC  Rule  Book  (8th  Ed.)  A  must  for 
every  active  radio  amateur.  S9+0Q 

AR2030  Your  Gateway  to  Racket  Radio 
(2nd  Ed*}  Tells  everything  you  need  to  know 
about  this  popular  new  mode,  £12,00 


AR21Q3  Satellite  Anthology  The  latest  infor- 
mation on  OSCAfts  9  through  13  as  well  as  the  RS 
satellites,  the  use  of  digital  modes,  tracking  anten- 
nas, RUDAK.  microcomputer,  and  mote!  $5.00 

AR2898  Space  Almanac  by  Anthony  R,  Curtis 
KJKXK  Recent  news  from  space.  520.00 

AR2083  Complete  DX'er  (2nd  Ed.)  by  Bob 
Locker  W9KNt  Lc-am  how  lo  hunt  DX  and  obtain 

hard-to-gct  QSL  Cards.  $12.00 

AR2065  ARRL  Antenna  Book 

The-  new  1 6th  Editinn  represents  the  best  and  most 
highly  regarded  information  on  antenna  fundamen- 
tals, trans-mission  lines,  design,  and  construction  of 
wire  antennas.  $20,00 

AR3293  Morse  Code:  The  Essential  Lan- 
guage 

by  L.  Peter  Canon  Jr.  WSiiKV  Expanded  and  re- 
vised  in  its  2nd  ediiion.  How  to  handle  distress 

calls  heard  not  only  on  the  ham  bands  but  on  mar- 
ilime  and  aircraft  frequencies.  $6.00 


CODE  TAPES 


73T05  "Genesis"    S5.9S 
5  wprn — This  beginning  tape,  takes  you  through 
the  2fi  letters,  10  numbers,  and  necessary  punc- 
tuation, complete  with  practice  every  step  of  the 
way. 

73T06  "Trie  Stickler"  $5.95 

6+  wpm — This  is  the  practice  tape  for  those  who  sur- 
vived the  5  wpm  tape,  jufetjBftB  also  the  rape  for  the 
Novice  and  Technician  licenses,  it  is  comprised  of 
one  solid  hour  of  code.  Characters  are  set  at  13  wpm 
and  spaced  at  5  wprn. 


73T13  "Back  Breaker"   $5.95 

J 3+  wpm  Code  groups  again,  at  a  brisk  I3+ 
wpm  so  you'll  be  really  at  ease  when  you  sii  down 
in  front  of  a  steely -eyed  volunteer  examiner  who 
starts  sending  you  plain  language  code  at  only  13 
per, 

73X20  J+Courageous"  $5,95 

20+  wpm  Congratulations!  Okay,  the  challenge  of 
code  is  what's  gotten  you  this  far,  so  don't  quit 
now.  Go  for  the  citra  class  license.  We  send  the 
code  faster  than  20  per, 


NEW  STUFF 


SSS756  Warning!  The  Elect  rib!  ty  Around 
You  May  Be  Hazardous  To  Your  Health  by 

Eilen  Sugcsnwm  An  invaluable  guide  to  the  risks  of 
electromagnetic  fields  and  steps  you  can  take  to 
protect  yourself  and  your  family,  $1  LOO 


Wayne's  Book  "We  the  people11  Declare 
War!  On  Our  Lousy  Government  by  Wayne 
Green  A  "'roust  read"  for  every  American  tax- 
payer. Solutions  to  every  problem  facing  our 
government  today.  SI 2.95 


r 


Uncle  Wayne's  Bookshelf  Order  Form 

You  may  order  by  mail,  telephone*  or  fax.  All  payments  are  to  be  in 
US  funds.  Allow  3  weeks  for  delivery. 


i 


Item 

Title 

Qty. 

Price 

Total 

— 

SHIPPING 

TOTAL 

SHIPPING 

All  orders  add  S5.00  shipping. 
U.S.  orders  shipped  UPS,  (Alaska  &  Hawaii  shipped  via  mail.) 
Airmail  to  Canada  and  all  overseas  orders  FOB  Peterborough,  NH+ 
Make  checks  payaWe  to  "Uncle  Wayne's  BookshehV 


Name 
Street 
City  _ 


State 


Zip 


TOTALS  

□  AE         Q  MC 
Card  # 


Q  VISA 


uCheck/Money  Order 


Expiration  Date 


L 


Telephone:  {603)  924-41 96     (800)  234-8458 

FAX;  (603)  924-8613 
Mail:  Uncle  Wayne's  Bookshelf,  70  Route  202N, 
Peterborough,  NH  03458 
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on  your  Feedback  card 


■&  Number  29  on  your 

Random  output 

David  Cassidy  N1GPH 


Consumer  Complaints 

We  gel  a  few  letters  every  week  from 
hams  who  are  having  a  problem,  real  or 
imagined,  with  one  of  ouf  advertisers.  Every 
once  in  awhile  we  are  alerted  to  a  real  scarnt 
and  we  quickly  take  appropriate  action.  Most 
of  the  time,  though,  the  problem  ends  up  be- 
ing either  a  misunderstanding  by  ihe  cus- 
tomer, an  honest  and  correctable  error  on 
I  he  part  of  the  business,  or  some  factor  be- 
yond the  control  of  either  that  has  been 
blown  out  of  alt  proportion  by  one  or  both 
parties. 

Even  though  there  is  I  title  we  can  do 
about  most  complaints  Other  than  pass  them 
along  to  the  company  involved  (with  a  staff 
of  less  than  10  people,  we  really  can't  act  as 
consumer  watchdogs  foe  the  amateur  indus- 
try), we  are  glad  that  our  readers  inform  us 
of  when  they're  having  problems.  Every 
once  *i  awhile,  especially  if  one  of  us  here  al 
73  happens  to  be  friends  with  someone  al 
the  "offending'  company,  we'll  make  a  phone 
call  or  two  to  see  if  we  can  get  things 
straightened  out, 

The  other  day  I  received  a  six-page,  pho- 
tocopied newsletter  that  was  dedicated  to 
comp lading  about  a  longtime  73  advertiser. 
It  appears  that  this  guy  gol  ticked  off  at  the 
company,  and  then  sought  out  and  found  a 
bunch  of  other  people  who  had  complaints 
about  this  company  and  he  put  them  all  to- 
gether in  this  newsletter-type  arrangement 
and  mailed  i  out  to  a  bunch  of  hams  (or 
maybe  he  just  mailed  it  to  us).  The  thing  thai 
is  unusual  about  this  instance  is  that  I  hap- 
pen  to  be  mentis  with  the  president  of  the 
company  in  question  and  have  always  found 
him  to  be  one  of  the  nicest  guys  in  the  ama- 
teur ratio  industry.  I  have  used  his  products 
and  have  never  had  a  problem  with  them.  In 
fact,  my  experience  has  been  that  this  par- 
ticular company  is  one  of  the  best  when  "rt 
comes  to  helping  cuslomers  who  have  prob- 
lems or  questions. 

Just  last  week,  we  gol  a  call  from  a  read- 
er who  was  having  a  problem  getting  some- 
thing shipped  from  a  mail  order  company. 
He  said  his  check  had  been  cashed,  but  he 
had  not  received  his  product  yet,  and  it  had 
been  'almost  four  weeks/'  l  asked  the  gen- 
tleman whether  or  not  he  had  written  to  the 
company,  inquiring  about  the  status  of  his 
order.  He  said  he  had  called,  but  was  con- 
nected with  an  answering  machine  (with 
many  small  mail  order  companies  being  op- 
erated part-time  from  peoples  homes,  this  is 
not  thai  tnusual}.  I  quickly  looked  up  the  ad 
in  a  recent  issue,  and  nght  there  in  easy-io- 
read  type  was  *piease  allow  4-6  weeks  for 
delivery-"  I  pointed  this  out  (o  the  gentleman, 
who  didn't  seem  to  feel  thai  the  company 
should  cash  his  check  before  he  received 
his  product.  I  tried  to  explain  how  that  hap- 
pens, buJ  this  guy  wasn't  interested.  By  now 
1  knew  that  this  ham  was  more  concerned 
with  bitching  in  an  he  was  in  receiving  his 
product.  I  advised  him  to  put  everything  in 
writing  and  send  it  to  the  company.  If  he 
didn't  hear  anything  in  two  weeks,  I  invited 
him  to  call  me  again. 

While  it  is  important  that  you  share  with 
us  any  problems  you're  having  with  our 
advertisers,  we  would  all  be  better  off  if  you 
made  sure  you  actually  h a ve  a  problem 
before  asking  us  to  look  into  it.  or  before 
unjustifiably  slandering  the  name  of  a  good 
company. 

If  you  think  you  have  a  complaint,  the 
first  thing  to  remember  is  to  leave  a  paper 
irart.  That  means  alt  of  your  contact  with  the 
company  should  be  in  written  form,  and  you 
musi  keep  copies  of  everything  When  you 
speak  with  someone  on  the  phone,  gel  their 
name  and  make  a  note  of  it.  as  well  as  the 
lime  and  date  of  the  phone  call  and  what 
was  discussed.  If  something  important  was 
implied  or  promised  during  the  phone  con- 
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versation^  follow  up  the  call  wrth  a  Setter  rert- 
erat ing  the  main  points  of  the  understanding. 

Make  sure  you  give  the  company  suffi- 
cient time  to  process  your  order.  Unless  you 
have  paid  extra  for  next  day  delivery  most 
companies  use  regular  package  delivery  or 
parcel  post  That  can  take  weeks  to  cross 
ihe  country  so  don't  compare  the  speed  of 
the  company  in  the  next  town  with  one 
halfway  across  the  globe, 

If  a  reasonable  length  of  lime  has  passed 
(four  lo  six  weeks  is  pretty  standard)  and 
you  still  have  not  received  your  item,  make  a 
phone  call  and  follow  it  up  with  a  letter.  If  you 
have  a  canceled  check  or  credit  card  bill  that 
lists  the  company's  charge,  make  aura  you 
include  photocopies  of  them.  You  win  usuaiiy 
find  that  any  delay  in  shipping  your  product 
to  you  is  caused  by:  a)  the  product  was 
shipped,  but  has  obviously  been  lost  in  tran- 
sit, or  b)  some  part  or  item  is  on  back  order 
from  the  company's  supplier. 

A  company  should  not  charge  your  credit 
card  unless  they  have  processed  the  order, 
if  your  order  has  been  shipped,  the  company 
can  put  a  tracer  on  it.  This  might  take  a  day 
or  two,  but  it's  not  the  company's  fault. 
Checks  are  deposited  on  a  daily  or  weekly 
basis,  so  it  is  possible  that  you  could  have 
received  the  canceled  check  before  receiv- 
ing your  item.  Either  way  you  have  the  right 
to  cancel  your  order  and  receive  a  full  refund 
if  you  haven't  received  the  item  within  six 
weeks.  You  don't  have  to  be  nasty  about  it. 
Simply  inform  the  company  in  writing  that 
you  are  canceling  your  order. 

If  you  already  have  the  product  and  are 
not  pleased  with  rt,  first  make  sure  that  it  is 
installed  correctly  and  that  you  fully  under- 
stand how  to  operate  it.  A  fnenoty  can  to  the 
company  witi  usually  gel  you  afi  the  help  you 
need  in  figuring  out  how  to  install  or  operate 
some  of  ihe  complex  pieces  of  gear  we  use 
these  days. 

If  you  truly  feel  that  something  is  not  nghi 
with  the  item,  it's  worth  a  telephone  call  to 
the  company  before  shipping  the  pro  duel 
back  to  them.  Remember,  the  company 
wants  you  lo  be  happy  with  the  product, 
That's  how  they  stay  in  business,  They 
aren't  out  to  screw  you>  but  if  you  start 
screaming  at  someone  on  the  phone  aboui 
their  "piece  of  crap  thai  doesn't  work"  you 
probably  won't  make  any  friends.  Explain  the 
problem  you're  having,  and  give  them  a 
chance  to  fix  it  Dont  expect  the  person  who 
answers  the  phone  to  know  what  you're  talk- 
ing about.  Also,  rJonl  be  surprised  if  you  get 
transferred  around  a  few  limes  or  if  some- 
one offers  lo  take  a  message  and  have  your 
call  returned  later.  Rernentjer.  theyVe  trying 
to  help  you.  and  they  are  fully  aware  that  it 
is  m  their  own  best  interest  to  solve  your 
problem. 

If  you  have  to  return  the  item  for  repair  or 
replacement,  include  a  brief  note  outlining 
Ihe  trouble  you're  having  and  attach  it  to  the 
piece  of  gear.  Also,  include  a  letter  {keep  a 
photocopy)  outlining  what  you  were  (old  on 
the  phone  and  asking  for  what  you  want 
("Please  repair  and  return  to  me  r  ,  ."  or 
" Please  return  my  purchase  price . ,  /}. 

Only  after  you  have  exhausted  all  other 
avenues  should  you  bother  to  contact  the 
magazines,  We  usually  can't  do  much  ex- 
cept note  your  complaint.  If  we  start  getting 
a  lot  of  complaints  about  the  same  advertis- 
er we  wtft  look  into  fr+  but  a  single  dissatisfied 
customer  does  not  mean  the  company  is  run 
by  a  bunch  of  crooks. 

It  has  been  my  experience  that,  with  very 
few  exceptions,  the  amateur  radio  industry  is 
serviced  by  some  of  the  nicest  people  and 
most  honest  companies  anywhere.  As  long 
as  we  all  treat  each  other  with  a  little  respect, 
I'm  sure  that  your  problems  will  be  solved. 
Usuaiiy  all  it  takes  is  a  little  communication. 
Isn't  that  what  thfs  hobby  is  all  about? 
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Propagation 


Number  30  on  your  Feedback  card 


Jim  Gray  WlXU 
2W  Chateau  Orcte 
Payson  A28554 1 

Traditionally  March  can  be  a  very  good 
month  tor  radio  propagation  on  the  HF  bands. 
The  spring  equinox  on  March  21  brings  12 
hours  ol  darkness  and  daylight,  and  the  iono- 
sphere has  good  UV  excitation  once  again. 
March  is  also  a  month  ol  wind  and  storms  so 
you  can  look  forward  to  some  days  of  excel* 
lent  HF  conditions  and  good  weather,  as  well 
as  some  days  of  very  poor  propagation  and 
weather.  The  daily  chart  shows  the  poorest 
propagation  conditions  during  the  week  of 
March  7th  to  I4ih+  "GoocT  propagation  is  ex- 
pected between  the  22nd  and  28th,  while  only 
"Fair*  propagation  is  anticipated  for  the  rest  of 
the  month,  when  conditions  may  be 
van/  unsettled  and  the  ionosphere 
variable  from  day  to  day  Be  aware 
of  the  possibility  of  some  extreme 
weather  on  the  days  surrounding  the 
8th  and  the  12th.  Propagation  can 
be  very  good  or  very  poor  immedi- 
ately following  a  solar  flare  or  some 
other  maior  disturbance  on  the  sun. 
Usually  a  "blackout"  is  followed  by  a 
day  or  two  of  very  good  conditions 
on  Ihe  HF  bands.  March  30th  and  a 
day  either  way  could  be  "Very  Poor/1 


Jim  Gray  WlXU 

morning  hours.  Short  skip  between  100  and 
1,000  miles  during  the  dayt  and  beyond  1,000 
rrates  al  night  should  prevail  on  "Good"  days. 
The  BO  and  160  meter  bands  should  show 
fairty  good  DX  after  sunset,  with  160  peaking 
at  midnight  and  again  just  before  sunrise.  DX 
on  80  meters  should  be  good  at  these  times, 
and  short  skip  up  to  1,500  miies  or  so  should 
be  good  during  nighttime  hours  .  , ,  again  on 
the  "Good™  days.  'Fair  (F)  and  'Poor'  (P)  or 
"Very  Poof  (VP)  days  will  seem  almost  im- 
possible . . .  with  the  lower  HF  hands  affected 
least  and  the  higher  HF  bands  affected  the 
most.  Even  on  "Poor*  or  "Very  Poor"  days,  an 
occasional  opening  may  occur  on  north-south 
paths  across  the  equator.  Enjoy  March:  It 
ought  to  be  jffierestong. 


EASTERN    UNITED    STATES    TO 


Unexpected  Benefits 

You  may  have  noticed  that  De- 
cember 1992,  ordinarily  expected  lo 
exhibit  poor  DX  conditions,  was  un- 
usually active  and  a  "Good"  month 
for  DX,  due  to  the  solar  flux  rising  to 
values  between  140  and  160*  and 
magnetic  field  indices  lower  than 
usual  with  a  Quiet  field.  These  are 
the  ccooJborts  lhat  prevaji  as  this  col- 
umn is  being  prepared  and— 
frankly — somewhat  ol  a  surpnse  to 
this  author. 

On  "Good"  (G)  days,  you  may  ex- 
pect fairiy  good  openings  on  north- 
south  paths  for  ihe  10-12  meter 
bandsr  in  the  afternoon,  and  also  ex- 
cellent skip  to  Africa  and  the  Pacific 
Openings  to  Europe  will  be  fewer, 
but  good  short  skip  from  1300  to 
2300  miles  during  daylight  hours 
should  occur.  The  IS  and  17  meter 
bands  should  provide  good  world- 
wide  propagation  on  "Good"  days 
during  the  daylight  hours,  and  excel- 
lent trans-equatorial  conditions, 
peaking  during  the  afternoon  hours. 
The  20  meter  band  ought  to  be  very 
good  from  sunrise  to  sunset,  with 
conditions  peaking  during  the  early 
morning  and  mid-atiemoon  hours. 
The  30  and  40  meter  bands  will 
show  fine  OK  opportunities  during 
the  late  afternoon  and  through  the 
evening  hours,  and  again  in  the  early 
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'Try  80  rnete'S- 

The  bands  shown  represent  the  highest 
usable  a  these  dmes  on  "Good  Days/ 

Note  mat  tha  lower  frequency  bands  open 
first  and  dose  East 


SUN 

MON 

MARCH  1993 

TUE        WED      THU 

FRI 

SAT 

1  F-P 

2  F-P 

3  F-P 

4  P-F 

5  F 

6  F 

7  F-P 

8  P-VP 

9  VP-P 

10  P 

11  P 

12  V-P 

13  P 

14  P-F 

15  F 

16  F 

17  F-P 

18  P-F 

19  F 

20  F 

21  F 

22  F-G 

23  G 

24  G 

25  G 

26  G 

27  G 

28  G-F 

29  F-P 

30  P 

31  VP 

FT-530 

Dual  Band  Handheld 


•  Frequency  Coverage: 
2-Me1ers  130-174  MH?RX 
14(M5QMHzTX 

70  cm  430-450  MHz  IWTX 

•  82  Memories  (41  per  band} 

•  4  TX  Power  levels 

W/BIB-Z5: 20. 15, 1.0,0  5W 
WFNB-27: 54  3.0, 15. 03W 

•  Dual  in -band  receive  feature 
(V/V,  UAJ  or  V/U  receive  operation) 

•  DTMF  Paging  and  Coded  squelch 
included. 

•  AQT^  Ai/to  On-limer  with  built-in 
clock 

-  A3S  -  Automatic  Battery  Saver 
(Super  battery  life,  each  band  can 
have  separate  battery  saver) 

-  BuitHn  VOX 

•  IBS  -  Intelligent  Band  Select  (pro- 
vides automatic  TX  band  select  on 
scan  stop) 

•  Built-in  CTCSS  with  dual  decode 

•  ATS  -  Automatic  Tone  Searcn  (dis- 
plays incoming  CTCSS  frequency) 

•  Back-lit  keypad  and  drsptey  with 
time  delay 

•  ButtHn  cross-band  repeat  function 

•  APO  -  Automatic  Power  Ott 

•  5  Watts  output  w/  FNB-27  battery 
0T12VDC 

•  2  VFOs  for  each  band 

•  Accessories: 

NC-42    1-hour  Desk  Charger 
FNB-25  600  mAh  Battery  (2  watt) 
FNB-26  1000  mAh  Battery  (2  watt) 
mETf  600  mAb  Battery  (5  watt) 
FBM2  6  AA  Cell  Holder 
CSC-56  Vinyl  Case  w/  FNB-25 
CSC-58  Vinyl  Case  w  FNB-26/27 
E-DC-5   1 2  VDC  Adaptor 
YH-2     Headset  for  VOX 
MH-12A2B  Speaker  Mic 
MH-18A2B  Lapel  Speaker  Mic 
MH-19A2B  Mmi  Earpiece  Mic 
MH-29A2B  LCD  Display  Mic  with 

Remote  Functions 
MMB-54    Mobile  Mounting 

Hanger 


"Look  at  this  new  FT-530! 
Simultaneous  receive  on  VHF 
and  UHF,  automatic  "on"  timer, 
82  memory  channels-./' 


"Yaesu  did  it  again!1 


%!%.  %  fc 


t. 


.  hat's  right,  brilliant  innovative  first-time  ever  fea- 
tures which  make  the  FT530  our  most  exciting  HT  addition* 

Exclusive  break-through  features,  too.  Like  flexible 
in-band  dual  receive.  Not  jest  VAJ  receive.  With  the  FT-530 
you  can  listen  to  two.  2-meter  signals  at  the  same  time! 

Another  remarkable  first  is  the  Auto  OnTimef*.  Here's 
how  it  works.  Choose  the  hour  youd  like  the  radio  to  begin 
operating.  For  example,  set  the  time  for  the  morning,  then 
wake  up  to  your  favorite  net.  What  s  more,  the  built-in 
24-hour  dock  displays  the  time  when  the  radio  is  oft 

First  out  with  82  memory  channels  included,  not  an 
option:  a  real  plus  for  storing  ail  your  favorite  frequencies. 
With  this  HT  just  open  the  box  and  QSOt 

There's  a  lot  of  other  terrific  features  too,  such  as  built-in 
VOX  and  DTMF  paging.  And,  since  we  know  you'll  find  the 
FT-530  indispensable,  we've  included  an  automatic  battery  saver 
and  voltage  display  -  a  powerful  handful  of  exclusive  features! 

Be  the  first  at  your  dealer's  door  to  buy  one,  and  the  first 
to  show  off  vour  new  FT-53(t  What  a  bright  idea! 


Mufti-Function  Digital  Display 
Speaker  Mic  and  S  Meter.  {Optional 


. 


Performance  without  compromised 


<©  1992  Yaesu  USA,  17210  Edwards  Road.  Cerrrtos.  CA  90701  (310)  404*2700 
Speataawis  su  wt  tD  cnange  wrtnoifl  wtice  Speoticatwns  guaranteed  onh,  w^m  amateur  bands.  Some  accessor**  aitfor  dptians  are  tfancard  «i  certam  areas  Check  with  your  toca*  Yaesu  deafer  for  specific  *** 


KENWOOD 


^pacesetter  in  Amateur  Radio 


Mileston 


Kenwood  unveils  the  world's  smallest  HF  transceiver 


HF  is  going  places— thanks 
the  smallest  transceiver  of 
ing  high-performance  com* 
where  convenience,  the 
freedom,  And  whether  used 


to  Kenwood's  new  T5-5GS, 
its  kind  in  the  world.  Provid- 
munications  with  go-any- 
T5-5QS  is  your  passport  to 
for  mobile  operations  and 


DX-peditions,  or  in  a  fixed  installation,  this  rig  packs  a  powerful  punch.  Maximum  output 
is  100W,  and  there's  a  full  range  of  advanced  features— including  100  memory  channels, 
DDS  with  innovative  "fuzzy"  control,  and  AIP  for  superior  dynamic  range  IF  shift  and 
CW  reverse  mode  help  reduce  interference,  while  a  noise  blanker  improves  clarity.  For 
user-friendty  operation  on  the  move,  there's  a  mufti-function  microphone  and  powerful 
menu  system  And  the  TS-50S  is  fully  equipped  for  spirt-frequency  operations.  Test  drive 
one  today. 
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D  U  3  A.  CORPORATION 

COMMUNICATES  £  TEST  EQUIPMENT  GROLJP 
PO  BOX  OT45  220*  E.  Dq^ronguez 
it  long  Beash,  CA  90801  S745 


A2* 


JOD  ELECTRONICS  CANADA  INC. 
€070  Kestrel  Rcac,  Mississauga. 
Ontario,  Canada  L5T  -$s 


